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PREFACE 

The manufacture of bicycles can be truly described as 
one of the most important industries of the country. 
The bicycle is also a conunon conmiodity, and it is for 
these two reasons that this book was undertaken. An 
attempt has been made in the following pages to give 
a brief outline of the history of the manufacture of 
bicycles in this and other countries from the introduction 
of the velocipede to the present day mechanically 
propelled machine, the motor cycle. 

The author has endeavoured to describe some of the 
more important processes of manufacture and to embody 
with those descriptions particulars of the numerous 
other trades on which the cycle manufacturer is 
dependent. 

In conclusion, the writer would Hke to thank those 
who have so kindly provided him with illustrations of 
the machines they make. His thanks are also due to 
Messrs. Bell & Sons for their kind permission to repro- 
duce illustrations of by-gone models from the late Mr. 
H. Hewitt Griffin's book. Cycling. At the same time 
he wishes to make the fullest acknowledgments to all 
who have in any way assisted him with information 
in any form. 

W. F. G. 
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THE CYCLE INDUSTRY 



CHAPTER I 

EARLY HISTORY AND ORIGIN OF THE BICYCLE 

In this introductory chapter it is not proposed to deal 
with the forerunners of the bicycle, such as the hobby 
horse and some of the more weir d wooden machines 
with four wheels and lever motionTwhich were known 
to be in existence before the introduction into this 
country of the bicycle propelled by cranks attached 
to the axle of the front wheel, called a velocipede. 

We will therefore begin with the velocipede, a type 
of machine which first attracted the attention of a 
Mr. Turner, who saw it being ridden and exploited 
at a Paris school of gymnastics. 

At this period in the history of bicycles, about 1868, ] 
the city of Coventry had established, by the enterprise 
of a few Coventry gentlemen, a factory for the produc- 
tion of sewing machines. The firm was known as the 
Coventry Sewing Machine Company (afterwards The 
Coventry Machinists Co.), and was founded to find 
employment for people in the city who had been 
thrown out of work by the fierce competition of the 
foreign ribbons and watches which were admitted into 
the country, either free of duty or on conditions which 
left very little profit for Coventry ribbon and watch 
makers. Mr. Turner, who was an agent for the firm, 
had been asked to look out for something in the 
mechanical line, suitable for manufacture at the 
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2 THE CYCLE INDUSTRY 

sewing machine factory, and having been much 
impressed by the novelty and possibiUties of the new 
velocipede, immediately secured a sample of- the 
machine and brought or sent it to Coventry. The 
directors and managers of the concern there, after 
a trial of the boneshaker sent over from Paris, decided 
to begin manufacturing and marketing the machine, 
and a dozen or so were put in hand at their workshops 
and proved a success. This bicycle was made with 
a cast-iron frame, the felloes and spokes of the wheels 
were of hickory, with steel tyres, and the saddle was 
a wooden one covered with leather, thinly padded, 
and supported on a long flat spring of steel ; the 
bearings were plain journals, i.e. in place of steel ball 
bearings the axles of the wheels were of steel and 
they turned in chilled cast iron holes in the ends of the 
forks. The pedals were called " treadles " and were 
mostly of wood. A machine of this description, ready 
for the road, was sold in London for about £12, without 
accessories such as lamp, pocket oil can, shifting spanner, 
leather toolbag and brake cord, which cost about 
25s. more. 

The success of this machine made by the Coventry 
Machinists Company laid the foundation of the trade 
in Coventry, and it was not very long before quite a 
considerable business was done by the pioneer firm, and 
they found it necessary to import into the city mechanics 
who were more used to the running of heavier machinery 
than their first employees, engaged in the making of 
sewing machines. 

Many of these men came from a firm of ships engine 
makers, Penn's, of Greenwich, now merged with other 
concerns. Among them were such well-known names 
as George Singer, James Starley, W. Hillman, etc. 
T. Bayhss and J. Thomas were pioneers in the trade ; 
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EARLY HISTORY AND ORIGIN OF THE BICYCLE 3 

the former was a Birmingham gun maker, the latter 
came from a cutlery shop at Banbury. 

Gradually these people started workshops of their 
own and with local capital and their own savings 
embarked themselves as manufacturers of bicycles. 




Fig. 1 . 

" FACILIS DESCENSUS " 

A boneshaker built about 1868 

Matters progressed rapidly, and Uke all new trades 
it attracted other mechanics and engineers to the city 
of Coventry. Names such as Haynes and Jeffries, 
Rudge, Warman, Laxon, Hazlewood, George Townend, 
Hosier, HiUman, Harrington, etc., are all associated 
with the early days of bicycle manufacture. 

In other towns. Parr, at Leicester, Robinson and 
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4 THE CYCLE INDUSTRY 

Price, at Liverpool, etc., were gaining a reputation. 
Gradually the design of the boneshaker was improved, 
wrought iron frames followed the cast ones, bearings 
were made adjustable, rims were covered with rubber 
instead of steel (the early rubber tyres were flat and 
secured to the felloe by nails), and steel spokes followed 
the wooden ones. 

The great drawback to the boneshaker was its 
weight, and makers were constantly endeavouring to 
lighten their productions. Naturally, the saving of 
weight that first occurred to these pioneers was to make 
the parts hollow. Many keen practical minds were 
at work, and one part after another was reduced in 
weight until there were few parts of the machine that 
were not made either of hollow steel tube or stamped 
hollow ; even spokes were tried of thin steel tube before 
the introduction of the suspension or wire wheel. The 
backbone of the bicycle which was evolved from the 
boneshaker was of steel tube, at first of flat steel folded 
and brazed and, lastly, drawn out from a solid steel 
block without a join, or weldless, as it is termed. The 
forksides or blades of the fork, the part in which the 
wheels revolved and which were used to connect the 
wheels to the backbone, on which the rider sat and 
propelled the machine, were made hollow in the same 
manner. 

The wheels were at first copies of a light hand-cart 
wheel, the wood spokes were brought together by 
tapering the spoke ends and wedging them together 
at the nave or hub and inserting the other ends in 
slots in the felloe or wood rim. The whole was sur- 
rounded with a flat steel tyre shrunk on by heating 
the rim, dropping it over the felloe, and when it cooled 
it shrank and compressed the parts together. That is 
the principle of the compression wheel, and is used 
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EARLY HISTORY AND ORIGIN OF THE BICYCLE 5 

ior all wood-wheeled carts and vans to-day. The 
cycle makers, in their search for lightness, first made 
similar compression wheels, with hollow steel spokes 
screwed into iron naves and rims. Then came the 
suspension wheel which had all the spokes in tension 
instead of compression. These were first constructed 
by heading the spokes, threading them through a steel 




Fig. 2 

THE ARIEL BICYCLE OF HAYNES AND JEFFRIES 

The wheel spokes were tensioned by levers 

felloe or rim and inserting them into screwed nipples 
which were in their turn screwed into the flanges of 
the hub. Subsequently the spokes were screwed direct 
into the hub and tensioned by turning the spoke itself 
and not the nipples. Mention also must be made of 
the lever construction of Haynes and Jeffries, the 
precursors of the Rudge firm. This was an arrangement 
that tensioned the wheel by puUing a lever attached 
to the spokes so that they were strained in a direction 
tangential to their hub and held tight by locking the 
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6 THE CYCLE INDUSTRY 

lever. Following the methods already described, the 
laced and tangent spoked wheels were introduced. 
This type of wheel is the modem one that has survived 
all the others, and reverses the process employed for 
straight spoked wheels in tension. The flanges of the 
hub are drilled at right angles, the headed spokes are 
bent close to the head, and threaded through the holes 
made in the hub flange. The rim ends of the spokes are 
screwed and inserted in brass or gunmetal nipples, 
which are passed through holes in the rim from the 
top or outside and have heads which prevent the 
tension on the spoke from pulling them through the 
rim ; washers are also placed under the heads and 
fitted in the bed of the rim to strengthen the rim at the 
points where this tension strain occurs. 

Having now outlined the design of the wheels from 
boneshaker days to the present time, a task which was 
necessary to enable other items in the process of evolu- 
tion to be clearly imderstood, we can return to the 
machine itself. 

The tendency, in the main, from the early days to 
the zenith of glory attained by the high bicycle, or 
" ordinary " (as it was latterly termed to distinguish 
it from other tj^es which were introduced) was to 
increase the size of the front driven wheel and reduce 
the size of the trailing wheel. In the earliest models 
of 1868-70 the driven wheel was always the larger, 
but gradually the diameters of the two wheels became 
estranged until a driven wheel of 60 ins. was followed 
by a traiUng wheel of 18 ins. There was only one 
reason why the large wheel stopped growing, and that 
was because the length of the rider's Umb defined the 
size of wheel he could bestride. It will therefore be 
almost unnecessary to explain that the further a rider 
was spUt up or the longer his legs, the greater advantage 
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Fig. 3 

shergold's rear-driven safety bicycle 

One of the earliest examples of this type, said to have been 
produced about 1876 




Fig. 4 
THE ORDINARY OR HIGH BICYCLE 



2— (1466H) 
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8 THE CYCLE INDUSTRY ' 

he had over men of lesser stature who could only 
straddle a 52 in. wheel, which was the average size 
of high bicycle used in the late eightiesv^ -Tall men were 
almost always successful on the race tracfci^ although 
lightning pedallers sometimes made up in activity 
for what they lost in suture. In other words, those 
of a well-known " bopkie '* qi the period, " I'd back 
a good big' un against a gbod Uttle 'un on a hordinary." 

The objections to the high bicycle were many, and 
among its chief drawbacks were that owing to the 
disparity in wheel diameters and the small weight of the 
backbone and trailing wheel, also to the rider's position 
practically over the centre of the wheel, if the large 
front wheel hit a brick or large stone on the road, and 
the rider was unprepared, the sudden check to the wheel 
usually threw him over the handlebar. For this reason 
the machine was regarded as dangerous, and however 
enthusiastic one may have been about the ordinary — 
and I was an enthusiastic rider of it once — there is no 
denying that it was only possible for comparatively 
young and athletic men, and if it had remained the 
only bicycle obtainable, the pastime and the utihty 
of cycling would never have reached its present state 
of popularity. 

Introduction of the Ball Bearing. Among the im- 
provements made to the ordinary high bicycle the most 
important was the patenting of the ball bearing. The 
actual patent was the subject of litigation at a later 
date, but I beheve the credit for the screw-adjusting 
type should be given either to WiUiam Bown, of Bir- 
mingham, or to an engineer named Green of the same 
city. Previously to the ball bearing a bicycle had 
either plain bearings or roller bearings. The former 
required constant oiling, the latter were not easily 
adjustable for wear and entailed a heavier construction 
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EARLY HISTORY AND ORIGIN OF THE BICYCLE 9 

than ball bearings. Bown then, or Green, brought 
out a bearing which consisted of a grooved cone 
and two cups, the grooves in all three being sHghtly 
wider in radius than the diameter of the ball. When 
wear took place the cups or one cup were screwed 
inwards and relocked. These were separate pro- 
prietary articles and were attached to the fork of a 
bicycle by cotters and nuts. The rear wheel was 
provided with a slightly different type of ball bearing, 
the adjustment being effected by screwing the cones 
or one cone inwards instead of the cup or cups. Sub- 
sequently ball bearings were applied to the steering 
and the pedals, but an indication of their importance 
may be gained by the fact that for a long time the 
manufacturers catalogued their machines with plain 
bearing pedals and charged 30s. extra for ball 
pedals. 

We have now arrived at the stage when a high bicycle 
was regarded as dangerous, and, if the front wheel were 
too small, it detracted from the rider's speed owing 
to the shorter distance covered by each turn of the 
wheel. What was the next move ? The engineer's 
mind turned towards a method of gearing by cogs 
or chains, by which one turn of the crank axle would 
cause the driven wheel to turn more than once. That 
is where we get our method of describing the ratio of 
gearing between the crank and the wheel of a modem 
safety bicycle. The previous machines had wheels, 
say, from 50 ins. to 60 ins. in diameter or height from 
the ground. Now supposing you took a 25-in. and a 
30-in. wheel and by means of gearing made them turn 
twice to each turn of the pedals and cranks, they would 
be equal to 50-in. and 60-in. wheels — ^without gearing — 
that is why we still speak of a bicycle with 28-in. wheel 
being geared up to, say, 56 ins. when it travels as far 
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for one turn of the cranks as a wheel of 56 ins. does 
in one revolution. 

Various devices were tried for rendering the high 
bicycle safer to ride, but none was commercially successful 
except, perhaps, the Facile. 

The Facile was introduced primarily to enable the 
rider to sit further back along the backbone, and, instead 
of the pedals being attached direct to the cranks, the 
ends of the cranks were connected to levers pivoted 
on extensions of the forksides and having a bearing 
for attachment of the connecting rod about one-third 
of the distance along the lever from the pedal end. 
The rider, therefore, pedalled by pushing the levers 
down alternately and releasing the pressure at the end 
of the strokes. The Facile was followed at a later date 
by the Glared Facile, which was the same design as the 
Facile and had the same lever motion for pedalling, 
but included a sun and planet gear on the hub. Briefly, 
this consisted of a large toothed wheel on ^ the axle 
and a crank extending beyond the edge of the wheel. 
Working in a bearing on the crank end was a small 
planet pinion, or toothed wheel, which meshed with 
the larger toothed wheel. Pressure on the pedal 
caused the planet wheel to travel around the larger 
sun wheel and the road wheel was geared up to the 
extent of the added diameter of the planet wheel. 
Thus, if the planet wheel were one-fourth the size of 
the sun wheel, it geared up the road wheel of 45 ins. 
to 56i ins. or thereabouts. 

Then, with a boimd came the geared up front driver ; 
the first was the Kangaroo, produced by Hillman, 
Herbert and Cooper. This machine had wheels of about 
36 and 24 ins., the front (of 36 ins.) being driven. To 
gear up the wheel the fork blades were extended beyond 
the centre of the wheel, towards the ground, and bent 
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slightly backward. At each end was a bearing for 
a separate crank, and attached to the crank shaft, 
which ran on a ball bearing and was very short, was 
a chain wheel. This wheel was shghtly larger than 
a similar wheel on the hub and the two wheels were 
connected by a chain. The arrangement was dupUcated 
the other side of the main driven wheel and, as already 




Fig. 5 

THE KANGAROO INTRODUCED BY HILLMAN, 

HERBERT AND COOPER 

explained, owing to the gearing up the wheel was turned 
about 1| times for one complete turn of the crank 
axles. Many himdreds were sold, but owing to the 
short crank bearings and the difficulty in keeping the 
chains equally adjusted, the vogue was comparatively 
short lived. 

The Kangaroo was followed by the geared ordinary 
and the Bantam, Boothroyd's patents. The first was 
a dwarf ordinary with a gearing in the front hub, which 
had the same effect as the chains and sprockets of the 
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Kangaroo, but employed spur wheels with teeth jail 
enclosed in a casing formed by the hub shell. The 
" Bantam " had smaller wheels and a similar gearing. 
Various attempts had been made, about 1876-79, 
to design an absolutely safe bicycle. H. J. Lawson 
produced a machine, in 1876, which was practically 




Fig. 6 

A FRENCH BONESHAKER OF ABOUT 1868 

A similar machine was brought to Coventry as a model for 
The Coventry Machinists Co. to develop 

equivalent to enlarging the rear wheel of a high bicycle, 
leaving the front wheel the same size and driving the 
rear wheel by a lever motion. The lever motion, as 
distinct from the rotary crank, was the first form of 
driving medium used on wood four-wheelers prior to 
the velocipede or boneshaker. Briefly, when brought 
out on Lawson's rear driven bicycle, it comprised a 
crank on each side of the hub and keyed to the axle. 
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a continuation of the frame carrying a bearing for the 
foot lever. At a point along the foot lever, varying 




A VERY EARLY LEVER-DRIVEN SAFETY BICYCLE 

This model preceded the chain-driven type by about two 
years 




Fig. 8 

LAWSON'S CHAIN-DRIVEN SAFETY BICYCLE 

WHICH FIRST SAW THE LIGHT ABOUT 1878-9 

with^the type of machine, was a bearing for a con- 
necting rod which connected the crank on the hub 
axle to the foot lever, in a similar way to the Facile 
already described. 
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The Singer Xtraordinary Challenge was another 
model that was introduced to put the rider ftirther 
back and down the backbone and yet to leave him 
in a position where he could exercise power over the 
cranks. The machine resembled an ordinary, but had 
an abnormally raked fork at an angle of nearly 30®. 
The cranks were driven by levers pivoted to bearings 
on the fork-sides about half way between the wheel 
centre and the periphery. 

There are various claimants to the credit of intro- 
ducing the first rear driven safety bicycle, where the 
wheels were practically of equal size and the gearing up 
of the driven wheel being effected by a pair of chain 
wheels and a chain. Commercially — and it is the object 
of this book to show the growth of the industry from 
a business view point — the honour is due to the late 
J. K. Starley, nephew of the original James Starley. 
Mr. Starley was in partnership with a Mr. Sutton in 
Coventry as a bicycle maker, and in 1885-86 designed the 
*' Rover " safety bicycle which has " set the fashion 
to the world," as, say. The New Rover Cycle Co.'s 
advertisements. The original " Rover " was the 
forerunner of many famous safety bicycles, and numerous 
and ingenious were the designs brought out to obviate 
infringement of the original registered design and yet 
produce a safety bicycle with similar characteristics. 
Starley's frame connected the two wheels by forks, 
but there was no tube connecting the saddle and the 
bottom bracket as was afterwards done by Thos. 
Humber, at Beeston, Notts. An inspection of the 
illustration of the original Rover frame is the only way 
to understand what is meant by the above description. 
The Rover safety bicycle sounded the death knell 
of the " ordinary " and gave an immense impetus 
to the industry. 
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Humbers produced an open diamond frame with 
all the tubes straight, which was, of course, the correct 
method from an engineer's view point. The Raleigh 
Co., at Nottingham (then Woodhead, Angois and EUis) 
made a similar machine. Makers sprang up all over 
the Midlands and in the London district. A famous 
road racing cychst, Dan Albone of Biggleswade, 
designed the cross frame safety bicycle, and this was 
largely copied by others too numerous to mention. 




^^ 
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Fig. 9 

THE RALEIGH CYCLE CO/S DIAMOND-FRAMED 

BICYCLE 

Later the designers of the famous Humber firm at 
Beeston, near Nottingham, introduced the Beeston 
Humber frame. This was the forenmner of the present 
day safety bicycle and has been little altered to this day. 
Originally, the Beeston Humber had equal wheels of 
28 ins., a straight tube diamond frame with a fairly 
long steering Head and the top tube sloped sUghtly 
upwards. Naturally, the model was copied by almost 
every manufacturer. 



Digitized by V3OOQ IC 



16 THE CYCLE INDUSTRY 

Other models, of course, had a big run. A firm in 
London, G. L. Morris & Co., designed a popular machine 
about 1886-87 ; this was named the Referee and may be 
said to be a pioneer pattern much favoured by London 
club riders. The makers of the Premier, at Coventry, 
brought out the Catford Premier about the same time. 
None, however, survived the original Beeston Humber 
design and although Coventry and Birmingham makers 
adhered for long to their pet patterns they had to admit, 
one by one, the soundness of the original Humber 
model, and introduce something as near to it as possible 
without infringing the parts of it that were registered 
or patented. 

The modem safety bicycle differs very Uttle from 
the Himiber frame, the steering head is shorter, the 
top tube is horizontal, the tread (width over the cranks) 
is, perhaps, narrower and there are other modifications 
in parts, dealt with elsewhere, but the broad outline 
is still with us. 
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CHAPTER II 

THE TRICYCLE ERA 

The tricycle was undoubtedly introduced to combat 
the danger of riding the high bicycle. Riders of the 
eariy models of these machines will, however, confirm 
my opinion that they were far from safe, arid if one did 
get a spill from one it was almost certain to result in 
a mix up with the wheel spokes and other mechanism, 
because one was seldom thrown clear of the machine 
as in the case of a fall from a bicycle. 

The tricycle did, however, provide a means of cycHng 
for those who could not manage a high bicycle and, 
of course, ladies were enabled to indulge in the pastime 
for the first time since they had ridden pillion fashion 
behind their squires on the old hobby horses. 

The type of tricycle that first made a name in the 
industry was the machine invented in 1877 by the late 
Mr. James Starley, uncle of the Mr. J. K. Starley who 
subsequently made the name of Rover a household 
word throughout the kingdom and far beyond. 

This machine was named the Coventry Lever Tricycle, 
and was driven by pedals and levers. It had a single 
driven wheel and two steering wheels, the latter being 
moved to and fro by a side handle like that of a spade, 
rods and a rack and pinion. The latter form of mechan- 
ism consists of teeth on a small wheel engaging with 
similar teeth on a flat strip ; the small wheel or pinion 
is attached to the actuating rod and by turning it the 
rack is moved to and fro. The same mechanism is 
used to-day for the steering of very low-priced small 
motor-cars, and the movement of the wheels is thereby 
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geared down. It was used on early tricycles for the 
same reason, viz., that a relatively large movement of 
the spade handle only diverted the: steering wheel of 
the tricycle a small amount, which gave the rider more 
control over the steering and prevented the wheel from 




Fig. 10 

THE OTTO BICYCLE 

A two-wheeled machine which required to be balanced in 
the fore and aft directions 

being twisted out of his hand. Among the well-known 
tricycles that followed the original of James Starley 
were the Challenge (Singer & Co.), the Salvo (Starley & 
Sutton), etc. James Starley was the first to use a 
balance geared axle on a tricycle ; this is a piece of 
mechanism that is embodied in the axle and divides 
the shaft into two parts. It will be readily seen that, 
when a tricycle is turned, the outer wheel that describes 
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20 THE CYCLE INDUSTRY 

the biggest radius or curve must travel further than the 
inner, which remains practically stationary or turns 
very slowly, according to the sharpness of the curve. 

Starley overcame this by fitting a balance gear which 
enabled one wheel to over-run the other when the tricycle 
was deflected from a straight course, and yet allowed 
both wheels to take their equal share of the driving 
power. Previously, only one wheel was driven — ^the 
other running loose on the axle. 

Whether Starley actually invented the device or 
adapted it from Aveling and Porter's road traction 
engine is obscure ; in any case he should have the credit 
of being the first to recognize its importance. It may 
be added at this point that practically every motor 
car is provided with a balance geared axle. 

The designs of tricycles went through several stages. 
There were rear driven tricycles with one wheel at the 
rear and two front steering wheels, double driving 
tricycles with two rear wheels and one front steering 
wheel, both having three tracks. The advocates of 
two tracks made machines with two rear driving wheels 
and the front steering wheel in a line with one side 
driving wheel (usually the off side) — the Royal IVtail 
was one of this type. Then came a most ingenious 
machine, the Rudge Rotary. Haynes and Jeffries, who 
preceded D. Rudge and the Rudge Co., had made a 
machine on these lines, but when the storage of a tricycle 
was tackled by the makers it was found that to enable 
a tricycle to be wheeled through narrow doorways it 
must not exceed about 2 ft. in width. The ordinary 
tricycle was about 3 ft. wide. 

The ingenious Rotary was made with one large driving 
wheel, so dispensing with the differential or balance 
geared axle. The rider sat on a saddle perched over a 
frame that extended fore and aft with its centre about 
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18 ins. away from the big driving wheel. The side tube 
of the fore and aft frame had a small steering wheel at 
each end, carried in forks, and the two were intercon- 
nected by a rack and pinion, so that one steering 
handle of the spade type turned both wheels simul- 
taneously to the correct degree to allow one to follow 
the path of the other when turning. 

This machine had a big vogue and was fast and 
fairly light. It certainly made the reputation of the 
Rudge Co. in those days. 

Another type of tricycle that was much favoured 
was the Humber front steerer. This was made with a 
backbone and trailing wheel hke a bicycle, the axle 
was balance geared and rah in bearings connected to a 
frame that sprang upward to form the steering head 
and downward and rearward to carry the crank axle 
and its bearings. It was steered by moving the two 
driving wheels by a handlebar just like a bicycle. Its 
one disadvantage was that owing to the construction 
the machine had approximately to fit the rider's length 
of reach. 

Following this type of tricycle it was natural that the 
advent of the rear driving, front steering safety bicycle 
should have turned designers' thoughts to make a 
tricycle Hke a safety, only with two rear wheels in place 
of one. Humbers were one of the first to make a tricycle 
with a front steering wheel in a fork like a safety, and 
they named it " The Cripper " after the name of a 
professional rider, Mr. Robert Cripps, who won many 
races on it on road and track. Bob Cripps, as he was 
known to track frequenters, is alive to-day and runs 
a motor garage business at Nottingham. 

From the days of the Humber Cripper tricycle this 
type of machine has advanced along very similar Unes 
to the safety bicycle. Gradually the size of steering 
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wheels increased, and driving wheels, once about 44 ins., 
decreased till they became all one size, 28 ins., then 
26 ins., where they remain to-day. The side elevation 
of a modem tricycle is exactly the same as a safety 
bicycle, and the weight of the road racing tricycle is 
sometimes no more than an average roadster safety. 

There are cyclists, Hke Mr. F. T. Bidlake, who prefer 
a tricycle to a safety, and to such men a long ride on a 
tricycle is no more fatiguing than a safety bicycle ride 
of the same distance. 

Very few large manufacturers, however, cater for 
the tricycle trade as the demand is so limited, and 
tricychsts mostly obtain their nlachines from local 
assemblers, who are much aided in their work by the 
beautiful tricycle balance geared axles made by the 
Abingdon firm of Tyseley, near Birmingham. This 
concern was one of the pioneers in the industry and 
originally were small arms makers in the gun making 
quarter of Birmingham. 

Tandem tricycles and sociable tricycles are machines 
of the past. The latter were ponderous affairs weighing 
over 1 cwt. and mostly made by taking a front steering 
tricycle or a Rotary and coupling another wheel, crank 
axle and chain to the existing frame and extending 
it outwards to accommodate the seat or saddle of the 
companion rider. 

Tandems were rather a different affair. The Ol5nnpia 
tandem of Marriott and Cooper and the Beeston Humber 
tandem were fast reliable machines. The former had 
a single rear driving wheel and two steering wheels 
actuated like the steering wheels of a motor car, i.e. 
each wheel was separately pivoted. The saddle for the 
front rider was carried on an extension of the frame 
and the handle-bar was bent to pass behind the rider's 
back. Chains were used to convey the transmission 



Digitized by V3OOQ IC 



THE TRICYCLE ERA. 23 

and the later models had equal sized wheels and pneu- 
matic t3n:es. The Beeston Humber tandem tricycle 
was exactly the same as the solo machine already 
described; it had a saddle for the front rider on the 
swivelling portion of the frame that carried the combined 
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Fig. 12 
A TANDEM TRICYCLE CALLED *' THE OLYMPIA " 

driving and steering wheels. Owing to the way the 
weight of the two riders was distributed, one in front 
of and the other behind the axle, the machine was well 
balanced and much faster than any other machine 
of the tricycle tandem type — ^until the mtroduction 
of the tandems made on the lines of the modem tandem 
safety, only with a pair of double driving rear wheels 
in place of a single wheel. 
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CHAPTER III 

TANDEM BICYCLES 

That the tandem form of bicycle is a most fascinating 
machine few will deny who have had an opportunity 
of riding one. Compared with the single, however, 
they are not popular, as for every tandem thousands 
of singles are to be seen on the roads, and that is caused 
by the increased handiness of the solo mount and the 
fact that the double t5^e necessitates the partner 
always being ready to accompany one on rides. There 
is also the difficulty of storage, as a tandem bicycle is 
not the most convenient form of machine to stable 
in a house, and tandem owners usually find it essential 
to provide accommodation for the steed in an outhouse. 

The earliest practical forms of tandem bicycle began 
to appear on the roads about 1893, or contemporary 
with the pneumatic tyre. They were, of course, intro- 
duced to permit the use of a bicycle by a lady and 
gentleman, and all early models were designed for the 
lady to occupy the front saddle. Among the firms 
who were pioneers of this type of machine one remembers 
the Humber, the Singer, the Rudge, the Raleigh, the 
Whitworth and the Chater Lea. 

By placing the lady in front it was thought in those 
days that she must occupy the place of honour, and the 
fact that she was likely to receive the first brunt of a 
collision, not to speak of cold winds, was forgotten. 
Naturally, the mere male was entrusted with the steering 
and balancing, and to enable these fimctions to be con- 
trolled from the rear handle-bar the two sets of handles 
had to be connected by a rod on the off side. This 
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arrangement meant that the front rider had handles to 
hold but was not expected to do any steering or balancing, 
or she interfered with her partner's control of the 
machine, and by ignoring the instructions might cause 
a spill at a critical moment. 

The early frame designs were rather crude, as might 
be expected, and consisted of a strengthened dropped 
front frame attached to a rear quadrilateral terminating 
in the usual rear fork. The rear rider's pedal crank 
axle was connected to the front crank axle by a 
chain, so that the thrust of each rider's pedals were 
communicated to the rear road driven wheel. 

The frame described above was weakness itself, and 
much binding of chains and bearings caused the machine 
to run rather hard. 

It is dif&cult to say who first introduced the lady 
back tandem, as the modem type is described, but 
tandems for two male riders had been in use for a long 
time before the dropped part of the frame was placed 
at the rear. I believe the late P. L. Renouf made one 
of the first lady back tandems, at Humber's Coventry 
works, but doubtless others may claim the title of 
first. 

The design of G. P. Mills, when at the Raleigh Co., 
Nottingham, was regarded as the most scientific type 
of tandem frame for years, in fact it remains unbeaten 
to-day. This frame is triangulated from front to rear 
and can be ridden by two women, wearing skirts, by 
a man and woman, or two men. 

The tandem has got a bad name as a roadster because 
so many imagine that it requires harder pedalling 
uphill than a single. I do not agree absolutely with 
this opinion, and I think it has arisen chiefly because 
tandem pairs do not practise together sufficiently often 
to acquire the unity of action that is required to make 
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hill climbing as easy on a double as a single. Also, 
tandems are often geared too high. On level groimd 
and down hill the tandem scores every time, principally 
because the surface area offered to the air resistance 
is but Httle more than that of a single machine and rider 
plus the increased propulsion effort of the second rider. 
Weight also counts down hill. Luggage carrying 
capacity is said to be reduced to that of a single because 
there is only the space over the one rear and one front 
wheel in which to place carriers for two people. This 
may be an objection, but in my opinion a tandem is an 
ideal touring bicycle for husband and wife, because 
the weaker efforts of the lady rider can be compensated 
to some extent by the more energetic and powerful 
pedalling of the partner. Strickly speaking, both efforts 
should be equal, but providing the double power is 
applied to the cranks evenly and at the correct crank 
position, there is no retarding effect if one rider exerts 
more power than the other. 

In the case of the modem lady back tandem, the 
rear handle-bar is a fixture and only the front one is 
used for steering and balancing in the usual manner. 

The increased cost of motoring has had something 
to do with the recrudescence of the tandem bicycle, 
as there is evidence of more of these machines being 
used this year than for some time past. 
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CHAPTER IV 

MATERIALS 

There is little doubt that the pioneers of the industry 
had a hard up-hill struggle with materials in the early 
days of the bicycle. The parts makers all had to be 
educated to their requirements. We have read that the 
early velocipedes had cast iron frames, wood wheels, 
long bow springs for the saddle and steel tyres. No 
gre^t dif&culty there, because the carriage builders 
of that time were conversant with the parts required. 
When tubular backbones, wire spokes, ball bearings, 
special stampings and castings, india-rubber tyres, steel 
tyre rims, handles, saddles and other parts were required, 
makers of these had to be found, and not only manu- 
facturers of the goods but those capable of making 
them to a specification. Coventry, the home of the 
cycle trade at that period, was not a manufacturing 
town in the sense that Birmingham was and is the 
centre of the steel toy manufacturing industry. 

It was, therefore, natural that in their search for 
suitable unfinished and partly finished materials the 
Coventry engineers and mechanics turned to Birming- 
ham and the adjacent Black Country towns to provide 
them with much of the raw and partly finished material. 
Shef&eld supplied bar steel for bearings, wire for spokes, 
handles, made of horn on steel shanks, etc. Walsall 
provided saddles. Springs came from Sheffield and 
Redditch, and so on. 

Without the beautifully drawn steel tube for back- 
bones and later for frames, which was produced by 
firms Uke the Weldless Steel Tube Co. and" other firms 
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now" merged in Tubes, Ltd., it would have been impos- 
sible to produce a bicycle at the weight required. Other 
Birmingham firms made balls for the bearings ; at one 
time these were cast or moulded like old-time bullets, 
placed in grinding machines and rubbed round (or as 
near to a sphere as possible, they were many thousandths 
of an inch out of round) with emery powder and oil. 
Each ball was worth a shilling at one time and the 
writer has paid that sum for them. 

Then came ball making machinery, each machine 
specially constructed by the ball maker such machinery 
could not be purchased. One maker of balls, to produce 
them at a price, went into the country and used water 
power and more or less secrecy to keep his trade and 
knowledge to himself. Afterwards machinery was 
designed and first made by Mr. W. Hillman and erected 
at Coventry for cutting balls from steel wire. Foreign 
makers also flooded our markets with cheap balls. 
Imagine the early struggles of men like the late James 
Starley, George Singer, W. Hillman, Thos. Humber, 
and many others, every time they altered a part they 
had to make, with their own hands and tools, patterns 
in iron, brass, or gun-metal, take or send them to 
specialists in stampings, or to a coachsmith, and have the 
first few parts made, forged bit by bit by hand. These 
men had no draughtsmen, no pattern makers, everything 
was the product of their own heads. Gradually, when 
the pioneer work began to show results, manufacturers 
in a larger way of business were attracted by the require- 
ments of the bicycle trade, but the above-named pioneers 
did most of the spade work. 

The assistance of Birmingham was not exactly without 
its risk to Coventry, because in the production of parts 
and materials this larger city began, when slack times 
came, to look round for outlets for a production that 
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Coventry could not always assimilate. Birmingham 
produced parts of bicycles but few complete machines. 
Large firms, notably Perry & Co., Ltd., the pen makers, 
the Birmingham Small Arms Co., and others, began to 
supply sets of fittings for small makers, who were thus 
enabled to make bicycles with the engineering part 




Fig. 13 

THE B.S.A. SAFETY BICYCLE 

The forerunner of a famous firm's products 

that required first-class machinery largely eliminated. 
The Eadie Manufacturing Co. was established at Red- 
ditch by Albert Eadie, Perry & Co.'s sales manager, 
and Robert W. Smith, a Coventry engineer from Rudge's 
big factory. The B.S.A. Co.'s machinery at Small 
Heath, Birmingham, was not fully employed on rifle 
contracts, and the directors looked about for other 
suitable mechanical work to keep their staff employed. 
Bicycles were largely demanded. The firm's engineer 
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was at that time O. P. Clements, a Swede, who had come 
to Birmingham to organize the B.S.A. gun and rifle 
production. He was consulted about bicycles, the idea 
at first being to make complete machines. After he 
had thought over the question he said he knew nothing 
about bicycles but he could make the parts of bicycles, 
partly on machine tools used in the production of 
lethal weapons. From that time the B.S.A. Company 
has never reUnquished its hold on the bicycle industry 
and has amalgamated with other concerns to make 
bicycles, motor-cycles and motor-cars. The bicycle- 
making side of the business was, until recently, presided 
over by Mr. G. A. Hyde, the patentee of one of the best 
free wheels for bicycles and known as the Hyde free 
wheel. 

One might say that at one time while Coventry was 
known as the hub of the cycle industry, Birmingham 
produced very many of the parts from which Coventry 
gained its reputation as a bicycle producing centre. 
However, making good parts is not, as every cycle 
engineer knows, the end all and be all of a first-dass 
bicycle. Coventry excelled all round in the production 
of perfectly made frames, hard, wear-resisting bearings, 
and in the finish of the completed article. Birmingham 
was the mass producing centre in the early days, 
and gradually the industry spread to Wolverhampton. 
It was established by Thos. Humber at Nottingham, 
by Albert Eadie at Redditch, and by others at London, 
Leicester, and many other places. Coventry is still 
largely dependent on Birmingham and district for 
most of the steel tubing from which bicycles are made, 
the steel bars for bearings come mostly from Shefiield, 
the springs for brakes and saddles from Redditch ; 
saddles are made in Coventry but larger quantities 
are produced in Birmingham and Walsall. Tyres 
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are almost wholly produced in Birmingham, some in 
Edinburgh, Leicester, and, again, some in Silvertown, 
Essex. The castings and stampings are produced in 
Coventry, Birmingham, Walsall, Dronfield, Oakengates, 
etc. Rims are made in Birmingham and Coventry. 
The industry may now be said to have spread all over 
the Midlands, Yorkshire, and parts of London. In fact 
there are very few places now where something or other 
is not made which is used in the manufacture of bicycles. 
Wolverhampton, Birmingham, Bristol, London, etc., 
supply the enamels and paints used for the finishing 
of the frames and wheels. Yorkshire, Coventry, 
Birmingham, America, and before the war, Germany, 
supplied machine tools. Nickel plating materials are 
supplied from Birmingham but some of the material 
comes from overseas. Sweden sends the steel blocks 
from which the steel tubing is made. Tin plates for 
chain cases come from South Wales, celluloid for 
handles from Germany, leather for saddles from the 
Argentine, balls for bearings from Sweden, rubber for 
tyres and pedals from South America, Ceylon, Java, etc. 
So one might go on enumerating the different centres of 
industry that supply the cycle trade ; but it does not 
require much imagination to compare the early struggles 
of the pioneer cycle mechanics with those of the present 
day, who have largely to fit together what is made for 
them by other producers. 
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CHAPTER V 

FROM THE STORES TO THE RAILWAY DRAY 

In writing a chapter on the production of bicycles under 
the above heading it is possible to describe each process 
in detail until one would have quite a large book on that 
subject alone. It will be readily understood that in a 
book of this size such microscopic attention is impossible. 
It is, therefore, my intention to take the reader a per- 
sonally conducted tour round a large cycle factory, 
commencing at the stores and finishing at the loading 
bay of the packing department, and refer briefly to each 
process in passing. We will imagine, therefore, that 
the entree has been secured to look over a cycle factory 
where everjrthing except saddles, handles, t5n:es, and 
toolbags, is produced on the premises and assembled 
to make a complete bicycle. Arrived at the rough 
stores we find bins on the floor and racks Uning the walls 
right up to the roof. In the racks and bins are steel 
tubing in multiple lengths of several feet, ready for 
cutting up into frame tubes, bars of steel of various 
sizes for making into cups, cones, and spindles for hubs, 
castings and stampings for frame lugs, spokes in bundles, 
steel and wood rims of various sizes, and of course, 
the usual stock of steel and other stores required by 
the factory millwrights for engineering purposes other 
than the actual construction of the bicycles. 

Each stores has its own storekeeper, a clerk who 
specializes in organizing his department so that there 
is not a superfluity of one article and a scarcity of 
another. The various articles as they are delivered 
are counted, weighed, or otherwise reckoned, and a 
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record on cards of the number or weight is placed over 
each bin or rack. As the articles are requisitioned 
by the factory management, the numbers or weight 
extracted from bins or racks are noted on the cards 
and the supply made up from outside, the aim of a good 
storekeeper being to maintain a certain high-water 
mark, below which the stock is not permitted to fall. 

Very little of the material issued from a rough stores 
ever comes back again, but the state of things in the 
finished stores is different. Here, again, are bins, 
fixtures (a series of shelves in wood or iron with vertical 
divisions like large pigeon holes of a desk), and racks, 
but they all hold finished or partly finished parts. 
Thousands of axles, cups, cones, balls, nipples, nuts, 
screws, etc., will be seen all neatly arranged and docketed, 
the racks hold finished frames, forks, saddles, mudguards, 
brakework, etc. 

The procedure here with regard to issuing the parts 
is that a requisition comes from the office management, 
sales or other department, to put through, we will say, 
100 machines of a certain model (the requisitions in 
some factories are much larger, but we will take the 
above figure as an example). The storekeeper in the 
rough stores issues to the machine shop and frame 
builders 100 sets of frame lugs, 100 sets of tubes cut to 
length and mitred, enough tube to make up 100 seat 
pillars, fork-sides, and crowns for 100 forks, 200 rims, 
the necessary spokes, and so on. These are made up 
into complete frames, wheels, forks, etc., and go when 
completed to the finished stores ; here they are viewed, 
and re-issued to the finishing department with the 
necessary tyres, saddles, handles, brakework, and so 
on. 

Each time the parts enter the stores from the factory 
the work done is entered and the operatives are given 
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credit for the work done, and the cards or books pass 
along to the wages office, where those who are on 
piecework rates are credited with the various amounts, 
and paid weekly, or the amounts are allowed to accimiu- 
late for a period settled between the shop stewards and 
the management, and the workpeople draw a weekly 
wage on time clocked, balancing the account at 
intervals. 

In very large factories there may be a separate stores 
for tyres, another for bfakework, frames and forks, 
and another for wheels, each floor or department 
having its own stores. Whether this arrangement or 
the one outlined is followed, the procedure is practically 
the same as regards the checking and recording of the 
work as it passes through the various processes. 

Frame Building. We now enter the frame building 
shop, where the lugs and tubes are built up to make the 
frame. The lugs, in the form of castings or stampings, 
have been machined in the machine shop. This consists 
of placing the lug on a jig (a tool that holds the lug at 
the correct angle for turning, drilling or boring) which 
is bolted to the lathe or drilling machine which forms it. 
Iron castings are hollow and have little superfluous 
metal to be removed, stampings are soUd and the steel 
to be machined away is considerable. Modem methods, 
however, allow either to be dealt with with practically 
equal rapidity, and when completely machined each 
lug weighs only a few ounces. Some firms, notably 
the Raleigh and Rudge-Whitworth, use pressed steel 
lugs, a process which presses the lug from sheet steel, 
which is folded, so to speak, between dies in a very 
powerful screw, or other type press. The frame builder 
is provided with a sort of master frame, called a jig, 
on which he assembles the lugs and tubes roughly, 
and when they are positioned by stops on the jig he 
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turns screws which lock the parts while he drills holes 
at each joint for conical metal pegs which keep the tubes 
in place while the joints are brazed. The frame builder 
is responsible for the correct alignment of the frame. 
When the joints are pegged he passes on the frame, 
or it is taken for him, to the brazing shop. 

Brazing. Brazing is done in different ways in different 
factories, some adhere to hearth brazing, others use the 
more modem liquid brazing. Brazing is really soldering 
with hard brass, as distinct from soft solder. In hearth 
brazing an open fire of " breeze " (small coke) is kept 
at a high temperature by allowing a pressure coal gas 
flame to impinge on the glowing coke. The joint of 
the frame is pushed into the fire, but before the frame 
builder parted with it he had coated the two metals 
to be united with a flux to facilitate the flow of the brass. 
The brazer has in his hand a '* stick " of brass or a 
spoon filled with brass dust called *' spelter." When 
the joint has reached the correct temperature he feeds 
it with the " stick " or " spelter," and the flux carries 
tlie molten brass into the joint. Parts on which the 
brass should not adhere are specially coated to prevent 
the molten brass from sticking to the steel or iron. 

The other process, called liquid brazing, consists 
of placing the joint of the frame or other part into 
molten brass spelter, heated in a special kind of gas oven. 
The part is withdrawn when the brass has nm into and 
between the two surfaces to be brazed. 

After brazing, the frames and forks go into vats 
and are pickled. This is a bath of corrosive Uquid 
that attacks the rough spelter and softens it previous 
to the filing up of the joint, or, if the firm has a sand 
blasting shop, the rough spelter is blown off by a strong 
current of air, in which sand or shot is carried, and 
forced on to the joint from a flexible pipe held in the 
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operator's hand, the frame, fork, etc., being supported 
on a bench. The sand blasters wear masks and cloaks 
which make them appear Uke the pictures of torturers 
in illustrations of the old Spanish Inquisition. 

From the filing up or sand blasting shops the frames 
go to the iron polishers. These men or women (for 
female labour is employed for poUshing) hold the frames 
on grinding wheels or in some cases endless belts coated 
with emery, and they grind or polish the whole frame 
till it is bright and very smooth. 

The frames and forks then go to the enamellers, 
a part of the factory we shall visit presently, when 
the other parts are ready for the painting process. 

The Machine Shop is the department where aJl the 
parts that require turning, boring, milling, or profiling, 
are machined, as the various metal removing processes 
are termed. Here we may see turret lathes, forming 
hubs from bar steel, milling machines, forming the 
teeth on sprocket wheels for the reception of the driving 
chain, milling or profiUng cranks, turning and boring 
frame lugs and fork crowns, profiling the internal parts 
of free wheels, and a hundred other small parts that go 
to make up brakework, pedals, etc. Small screws, 
nuts, steps, bolts, etc., are usually bought from speciaUsts 
who can make these parts from steel bars in automatic 
lathes at very much lower prices than can a cycle 
manufacturer, who would have a comparatively few 
of each to make before he had to change the tools in 
the machine. Hubs are made from stampings and 
castings as well as from bar steel, opinion being divided 
as to the economy of the three processes. 

The wheel building is often done by women and girls. 
The steel rims are drilled or punched in special machines 
which space out the holes evenly, for 32, 36, 40, or 44 
spokes, according to whether they are to be used in 
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front wheels, back wheels, racing or roadster machines. 
The spokes of steel wire are suppHed headed, bent, and 
screwed. Where the screwing is rolled on instead of 
being cut with dies, each spoke is apparently only 
touched against the rolls and the thread appears. The 
rolling leaves the skin on the metal and enables a Ughter 
wire to be used, because it does not cut through the 
skin and weaken it. 

The nipples are of brass or gun-metal and the washers 
of steel. The wheel builder laces the spokes through 
the holes in the hub flange, then through the holes 
in the rim and sUps a washer and nipple on the end of 
each. When the wheel is loosely assembled it has to be 
trued. This is a process that requires skill to obtain 
the same degree of tension on each spoke and is effected 
by screwing the nipples down the spoke with a special 
nipple key turned by hand or power on the end of a 
flexible shaft. The final truing process is done entirely 
by hand. 

Brakework and mudguards are usually made up in 
a separate shop or on a separate bench. The mud- 
guards are rolled by speciaUsts from flat strips of thin 
steel and are deUvered to the makers bright, ready for 
attaching the stays and bridges. The latter are the 
strips of metal laid across the mudguard and riveted 
to it, or, in some cases, electrically welded or brazed. 
The eyes are formed on the stays or they may be separate 
parts brazed or welded to the stays. 

The brakes vary a good deal on different machines, 
but on high-class bicycles they are usually operated 
by Bowden cables and wires which are concealed in 
the handle-bar and are operated by inverted levers 
underneath the hand grips. The Bowden mechanism 
obviates aJl bell cranks, rods, and other levers because 
it conveys a direct pull to the brake while passing 
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around angles which are not too acute to prevent free 
sUding of the wire inside the cable. 

Another popular type of brake is the roller lever 
brake. This is usually made up by the cycle maker to 
suit his own models and consists of a lever placed each 
side of the handle-bar which rolls or turns in a bearing. 
At each end of the lever there is a crank which pushes 
down a rod in communication with the front or rear 
brake shoes. The handle-bar brakework is usually 
assembled on the bar ready to sUp into the machine 
in the finishing shops. 

Handle-bars are largely bent by specialists, but some 
firms make their own. The process is usually to bend 
the touring patterns cold by inserting a spring mandrel 
in the straight tube, to prevent the metal kinking or 
denting, and withdrawing the mandrel by unwinding 
it. The curly t5^es of handle-bar affected by racing 
cyclists often have to be filled with sand or rezin prior 
to heating and bending, the '* loading '* material, as 
it is called, being afterwards melted and poured out. 

The stem of the bar may be inserted in a " T " lug 
threaded on the bar, or it may be made entirely from 
steel tube. In the latter case some skill is required 
to wrap or ** lap " the top of the spUt stem around the 
bar to make a neat joint. Seat pillars are nearly always 
made by the '* lap *' joint method; a good bicycle may 
be often known by a careful examination of these joints, 
because a maker with a reputation employs men who can 
make these joints practically invisible, whilst the shoddy 
ones have rough edges and imperfectly made joints. 

As the polishing, plating, and enameUing have to 
take place before the machine is assembled, we will 
visit those shops before going to the finishing shop, 
the term applied to the bay or floor, where the bicycle 
receives its final touches. 

4— (1466H) 
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Polishing is a process that consists of holding the 
parts, large and small, on wheels of various diameters 
and widths that have on their edges or peripheries 
leather coated with emery dust which adheres to glue 
with which the wheels are coated. The final polishing 
(plate pohshing) is done with wheels made of discs 
of calico, which assiune a certain rigidity suitable to 
the work when they are revolving at high speed. The 
disc or wheel of caUco discs is called a " mop " and the 
process is termed " mopping," to distinguish it from 
the coarser polishing. The calico is impregnated with 
grease and tripoli or rouge powder and also powdered 
lime or whiting. 

The polishing shops resound with the whir of the 
poUshing lathes and the air is largely impregnated with 
dust of steel, emery, glue, and leather. The operators 
are supposed to wear respirators, goggles, etc., to protect 
their lungs and eyes, but more often discard them when 
the foreman's eye is removed — one instance of where 
a paternal Government legislates for the workers' 
welfare without very much gratitude on the part of the 
operators. 

Practically all parts come to the polishing shop 
because, without a highly polished surface on painted 
and plated work, imperfections would be very much 
magnified when the machine was turned out. 

When the parts leave the polishers they are not 
chemically clean, and if they were immersed in the 
plating bath or enamelling vats before being cleansed 
to remove all trace of grease, the plating and enamel 
would peel off. They are therefore thoroughly scrubbed 
with chemicals to remove the grease, and when dry are 
placed in plating or enamelling vats. 

The former is, of course, an electrical process, and 
consists broadly of depositing metal (nickel) from a 
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slab of the nickel to the steel. Various methods are 
used, and some highly ingenious machines have been 
devised for rapid plating of small articles. The latter are 
strung on wires like the Chinese carry money, and hung 
from metal rods which are charged with an electrical 
current of low voltage. The other pole of the electric 
current is connected to the nickel slab (anode) and the 
nickel passes from the anode to the steel to be plated. 
When the parts emerge from the bath they are dull 
plated and resemble unpoUshed aluminium ; therefore, 
before being sent to the finishers or finished stores they 
have to be polished again on the before mentioned 
calico mops or wheels. 

The polished work to be enamelled has to be chemically 
treated to remove all grease, and in some instances baths 
of heated patent liquid are employed. Some makers 
are content to clean the parts with a grease removing 
spirit, hke turpentine. When clean, the frame, fork, 
mudguards, etc., are either dipped in liquid black enamel 
and himg up to drain or liquid enamel is poured over 
them. When the superfluous enamel has drained back 
to the siunp of the pan the parts are lifted on hooks 
(the enamelled surface must not be touched with the 
hand) and himg in gas heated stoves, where they are 
baked at a high temperature for a few hours. The very 
best bicycles receive at least three coats of thin enamel 
and are stoved between each apphcation. The resulting 
surface, when cold, should resist blows with a wood 
broom handle without cracking. 

Enamelled and plated parts are handled by the 
assemblers in the finishing shops in different ways, 
according to the organization in different factories, but 
a common method is to have an iron pillar standing 
up at the edge of the bench, the steering tube of the 
frame, minus the fork, is dropped over the pillar and the 
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frame is free to swing. The finisher scrapes superfluous 
enamel out of the bottom bracket threads, and other 
parts where bearings, etc., require to be fitted, runs 
a dummy, or easy fitting tap, through the threads, wipes 
a Uttle oil on the threads and screws in the bearing cups, 
fits the axle, cotters on the cranks and chain wheel, 
inserts the seat bolt, ball head cups, attaches the rear 
mudguard and brakework, and shps the rear wheel 
into the forks. All this sounds very easy, but in the 
best work there are small adjustments to be made. 
Sometimes the plating has adhered where it is not 
wanted, and nuts and bolts will not screw together 
easily. To ease the threads the finishers use a hand 
tapping machine, and a similar hand machine for 
screwing the outsides of bolts, etc. 

Finally, the chain is put on and adjusted, the pedals 
screwed into the cranks, and the finisher turns his atten- 
tion to the front forks and wheels, which have been 
gradually growing to separate front units complete 
with their mudguards. The rear portion, frame, rear 
wheel, etc., is Hfted off the bench support and dropped 
over the front fork stem, the whole machine is twisted 
upside down and the balls of the steering bearings are 
poured in from a little tool that scoops up and counts 
the required number of balls. Over goes the machine 
again and into the top bearing are poured another circle 
of balls, the ball head clip is pushed on and the locking 
nut screwed on, and the machine is ready for handle- 
bar, saddle pillar, etc. The accessories are always 
fitted last, and then the machine goes to the viewer. 
This man is, or should be, a practical cycHst as well as 
a practical mechanic. He seizes the machine and after 
weighing it, entering its number in a book, and feeling 
the steering, he proceeds to test all the bearings and the 
chain for correct adjustment, bangs the machine up 
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and down and about, tries the brakes, pinches the t5n:es, 
runs an eye over all, and finally passes it along to the 
women and girls who proceed to grease it, wrap strips of 
paper or butter cloth all over it and tie it up with string. 
If it is going overseas and the journey is long, the 
machine may have to be dissembled to enable it to be 
packed with others in metal lined cases. For passenger 
train in the British Isles it goes forward wrapped in 
paper or cloth and for goods train in a crate, either 
singly or with two or three others. 

For transit by goods train in Great Britain each 
machine occupies a narrow wood crate ; by removing 
pedals and handle-bar it is possible to squeeze a bicycle 
into a space of 77 in. X 23 in. X 48 in., or 48J cu. ft. 
If two or more machines are to travel together the 
separate crates are sometimes enclosed in another 
wood crate that is strong enough to hold the lot and to 
allow it to be slung, and there you are. 
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CHAPTER VI 

PRODUCTION METHODS 

There are several ways of producing bicycles and all 
makers do not work on the same lines, in fact, possibly 
there is no trade where so much diversity exists in 
production methods as in the manufacture of bicycles. 

Omitting the small local assembler who makes up 
an* odd machine or two from finished parts purchased 
from the big factoring houses, we have, in order of size 
and importance, the small maker, who builds a bicycle 
throughout from the raw material; the medium-sized 
factory owner, who makes most of the parts himself 
but purchases a nimiber of finished or partly finished 
components from outside sources ; and the very large 
and complete factory owners, nearly always Umited 
Uability companies, who go in for mass production and 
do all the various prehminary processes on their own 
premises. 

Mass production in the cycle trade i^ now a very 
highly organized branch of mechanical engineering. 
To make a success of cycle building from raw materials 
a big works has an expert drawing office staff, not only 
for the designing of bicycles but for scheming the tools 
which are to produce the parts at the lowest cost. 
Under this staff work a speciaHzed branch of the engineer- 
ing trade, who are the tool makers; this staff produces 
the jigs, templates, dies, etc., used in the departments 
which are the production shops proper. 

Another works staff looks after the progress of the 
work through the various shops and keeps account of the 
numbers of parts produced each week, so that an equal 
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number of front forks and handle-bars, to name only 
two parts, are available when they are wanted. Without 
their aid chaos would reign, and there might be 1,000 
bicycles ready for delivery in a given week and no 
handle-bars forthcoming at the last moment. Such 
has been known to occur in factories where the 
organization is weak. 

In a very large factory, where everything is made on 
the premises, the directors arrange for a production 
of, say, 1,000 machines a week for six months. The 
requisitions for material go through the buying depart- 
ment, the designs go from the drawing office and in a 
reasonable time, if the Organization is coniplete, the 
parts commence to collect in the various stores through- 
out the factory. When the stock is sufficiently forward 
to ensure a regular supply to the various shops; the stores 
begin to issue the orders to build and assemble, paint 
and finish, and so the process goes on. 

The production of bicycles in very large quantities 
has brought about a difference in some of the processes 
of making such parts as frame lugs, handle-bar lugs, 
fork crowns, crank brackets, fork ends, etc. What are 
known as pressings are largely replacing stampings 
and castings. The latter are made in one pair of dies 
from red-hot steel by stamping the plastic metal into 
the die or moulding red-hot iron in a mould made of 
compressed sand ; the pressings are formed from sheet 
steel between dies, but the metal is treated cold and 
usually has to pass through more than one pair of dies 
before it assumes the desired shape. 

The multiplicity of dies is necessary to allow the cold 
sheet metal to be gradually formed ; if it were attempted 
to bend it suddenly to a sharp radius, it would break 
or spring back, so the sheet is coaxed, so to speak, to 
assume the form desired. 
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Dies of this description are very expensive, but when 
their cost is spread over thousands of parts and the 
reduced amount of machining is taken into account, 
then they become remunerative. While the design of 
bicycles was changing from year to year, the cost of 
such tools for mass production was almost prohibitive, 
but the stagnation in pattern has permitted their use 
to-day with the result that thousands of bicycles are 
produced, if not wholly, partly from pressings. 

Labour has undergone a vast change in the cycle 
industry during thirty years. About 1890 female labour 
in the cycle trade was rather rare. A few Midland firms, 
speciaUzing in parts, employed women and girls in some 
departments, but on the whole bicycle processes were 
chiefly done by men and youths. Nowadays there 
are few large factories where girls and women are not 
found in practically every department. There are 
female poUshers, enamellers, wheel builders, press 
minders, platers, in fact every process, with the exception 
of the skilled mechanical work, can be and is done by 
women, and well done, too. 

The above is a rough outline of what constitutes 
mass production, as apart from the small makers' efforts, 
which are on different lines. 

The small maker depends very largely oti components 
makers for his output. He buys a frame from one 
place, or the tube^ and lugs ready to build the frame, 
the wheels complete, minus t5n:es, come from another 
speciaHst ; handlebars and seat pillars from another, 
and so on. The work in the factory consists largely 
of polishing, enamelling, plating, and assembling, or 
as it is more often described in the trade, finishing. 
Such a factory does not require a plant of machine 
tools, a designing and progress staff, or much of the 
organizing abihty referred to above. The drawback 
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to the latter method is that the bicycle so produced 
loses much of its individuality because what the parts 
manufacturer sells to A is also bought by B, and, 
imless extremely large orders are placed with the parts 
makers, they cannot depart from a standardized product. 
The bicycles produced in this manner are seldom classed 
in the same category as the better known articles sent 
out by firms with a high-class reputation and certain 
distinctive features, although good bicycles doubtless 
emanate from factories where little of the actual 
manufacturing is done. 

The manufacture of boys' and girls' bicycles has been 
widely developed of late. At one time the firm of 
Townend Bros., Ltd., held almost a monopoly in this 
particular type of machine. Now several firms specialize 
in the production of high-grade juvenile bicycles, among 
them are Humber, Ltd., The Mascot Cycle Co., etc., etc. 
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CHAPTER VII 

THE PNEUMATIC AND OTHER TYRES 

The title of this chapter places the pneumatic tyre 
first, but before we begin to read how the pneumatic 
tyre revolutionized the cycle industry and made it what 
it is to-day, this book would be incomplete without a 
few remarks on the trials, tribulations and sufferings 
of those who rode bicycles with solid and cushion rubber 
tyres and still survive. 

As we have seen in Chapter I, the first velocipedes 
had wheels shod with steel t5Tes ; fortunately for their 
riders, the saddle was on a long spring, otherwise words 
fail to explain what they would have suffered. 

The next innovation in the way of a non-slipping, 
elastic tread was to fasten strips of leather to wood 
felloes. Naturally, leather proved comparatively un- 
yielding and india-rubber was tried. At first it was 
fastened like the leather in strips, then came the day 
of wire spoked wheels and solid india-rubber tyres 
fastened in V or U-shaped steel rims. 

The common practice was to cement an endless band 
of circular rubber to the steel rim with a composition 
called ** packwack,'* still used to attach perambulator 
tyres to their wheels. Naturally, the tyres refused to 
remain in place for long, particularly when wrenched 
against early-day tram lines, etc. Arrangements to 
overcome this trouble of the tyres coming out of the rim 
were patented, notably Hookham's patent wired tjrre. 
A crimped or corrugated wire was inserted in the centre 
of the rubber tyre and held it in the groove of the steel 
U-shaped rim by contraction. Tyres in sections were 
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also bolted to the U Tims by T-shaped bolts moulded 
in the rubber, with the tail of the T passed through the 
rim, being nutted underneath the rim. The average 
size of solid india-rubber tyres was f in., but sizes from 
Jin., for racing machines, to IJin. for roadsters were 
used. The larger sizes were, however, too heavy. 




Fig. 17 
A ROADSTER SAFETY BICYCLE OF ORTHODOX 
PATTERN MADE BY RUDGE-WHITWORTH, LTD. 

The first attempt to provide more comfo^able tyres 
for cyclists was by the introduction of the cushion tyre. 
This was a hollow rubber tyre varying from IJ to 1| ins. 
diameter, the hole through the centre varying from about 
I in. to I in. If the hole was small the tyre was heavy 
and the machine ran *' dead '* ; if large, the sides pressed 
hard against the edges of the rim and cut through. 
Some cushion tyres were more like a glorified thick 
garden hose, and various shaped rims were introduced 
to obviate the tendency there was to cut through at the 
sides. The expense of india-rubber resulted in great 
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adulteration of cushion tyres, and although cycle makers 
of repute paid a fair price to obtain a good article, the 
makers of cheap shoddy bicycles often used cushion 
t5n:es that had very little india-rubber in their composi- 
tion. The result can be easily imagined. 

A tyre on the lines of a cushion tyre, because the air 
in the hollow part was not under compression, was 
Bartlett's original Chncher tyre. Bartlett was associated 
with the North British Rubber Co., Ltd., Edinburgh, 
big makers of rubber goods. They suppUed the trade 
with quantities of soUd and cushion t5n:es and he patented 
a tyre that fitted in clinches made by turning over the 
edges of a steel rim, so that if the tyre were moulded 
in a certain manner its edges would lock into the clinches 
and remain firm. The tjrre was really just hke a modem 
cover of a pneumatic tyre, but strengthened at the 
sides till it would support the weight of the rider and 
machine. The original Clincher tyre had no separate 
air tube, in fact no air tube at all ; the air under it was 
at atmospheric pressure only. 

Early Pneumatic Tyres. The introduction of the 
pneumatic tyre for bicycles came about in a strange 
manner known to most people, but repeated here for the 
benefit of the uninitiated. 

In the suburbs of Dublin lived a veterinary surgeon 
named J. B. Dunlop ; he was a cycHst and he had a 
rather delicate son. Naturally, he wanted the son to 
derive some benefit from riding a bicycle but he hesitated 
to allow him to ride a solid tyred bicycle owing to the 
vibration. The roads around DubUn are not of the 
best. Mr. Dunlop set to work, and hke a lot of other 
inventors not connected with any particular manufac- 
turing process, he thought out the very master idea that 
everybody had been looking for, that of insulating the 
rider at the point of contact of the wheel with the ground. 
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It will suffice to say that he made an experimental 
pneumatic tyre in which the air was compressed in an 
elastic inner tube of rubber provided with a crude non- 
return valve for inflation and surrounded with a non- 
stretchable casing of canvas, the latter being covered 
with an india-rubber tread to take the friction of the 
road. The rim was very nearly flat in section, and to 
build the tyre the air tube was partially inflated and 
laid on the rim; around rim and tube was built the 
canvas casing by solutioning canvas strips to canvas 
already solutioned to the metal. Over it all more 
solution was rubbed in by hand and then came the 
fixing of the cover, which was also solutioned to the 
canvas casing and nearly encircled the rim. The edges 
were finally solutioned down with a thin piece of canvas, 
afterwards painted to resist the attack of water. 

I was not privileged to see Mr. Dunlop's first attempt, 
but I saw one of the first of these very crude tyres made 
by the Dunlop Tyre and Booth's Cycle Agency, Dublin, 
on a tricycle ridden to Coventry by Mr. R. J. Mecredy, 
the editor of the Irish cycling and motoring papers and, 
of course, a renowned cyclist. 

The tyres were quite unknown, and when the tricycle 
was left outside a hotel (not in the centre of the city) 
for ten minutes, a crowd of 400 or 500 people were 
found pushing each other to obtain a sight of it. 

Within a few months everybody in the city knew 
all about pneumatic tyres. The Du Cros brothers, an 
athletic family of Dublin, commenced to race on bicycles 
fitted with them, and very soon handicappers had to 
give racing cyclists on solid tyres a considerable start 
if riders of pneumatic tyred machines were entered. 

Within a year of the commencement of the serious 
manufacture of pneumatic tyres no racing man of any 
pretensions troubled to compete on anything else. 



Digitized by V3OOQ IC 



54 THE CYCLE INDUSTRY 

The firm- responsible for the manufacture of the 
first t5n:es — the Dunlop Pneumatic Tyre and Booth's 
Cycle Agency — was a small concern in DubUn dealing 
originally in bicycles. They were joined by the late 
Mr. Harvey Du Cros, father of the racing cyclists, and 
his astute business management saw that the concern 
would have to move to the heart of the industry. 
Premises were taken in Coventry ; previously bicycle 
manufacturers were compelled to send the wheels to 
Dubhn. 

At Coventry commenced an industry which has grown 
from small undertakings until now the Dunlop Rubber 
Co.'s factories, etc., occupy acres of ground in Birming- 
ham, Coventry and elsewhere, and an enormous new 
works is in course of erection near Birmingham. 

As at Dubhn, owing to the special handhng that the 
tyres required, the cycle makers had to send their 
wheels to the tyre factory to be fitted, and the Dunlop 
carts were soon careering about Coventry collecting 
the tyreless wheels and dehvering them, fitted, to the 
various factories. 

The repair of the original Dunlop tyre was a process 
that the average cyclist undertook with fear and trepida- 
tion. A puncture necessitated peeling back the 
solutioned tread of the cpver, shtting the canvas 
across, withdrawing the air tube and fixing the patch, 
replacing the air tube, stitching up the sht in the canvas 
with needle and thread, re-fixing the rubber tread and 
re-inflating. CycUsts were not all neat hands at this 
job Md wheels would be seen revolving with huge 
blobs on the t5n:es, where the amateur sewing and repairs 
were too weakly done to prevent the air tube bulging 
out the canvas and rubber cover. Result, inexperienced 
rider? allowed the boil or blob to hit the forks time after 
time as the wheels revolved, until the friction wore 
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away the retaining cover and bang went the air tube. 
In those days that meant the assistance of the railway 
to reach one's destination and oft times a long walk. 
Experimenters had, however, been at work and an 
inventor named Welch brought out a tjrre the principle 
of which is the one still mostly used on modern bicycles. 
This is now termed the *' wired on " to distinguish 




Fig. 18 

A " TRIUMPH " ROADSTER BICYCLE WITH OIL BATH 

GEAR CASE 



it from the " beaded edge " or Qincher tyre which 
was Bartlett's patent. 

The " wired on " cover is now made of vulcanized 
rubber and fabric moulded, under Doughty 's pwj'ess, 
on to inextensible wires which slip over the rim by reason 
of the diameter of the wires being so arranged in respect 
to the rim diameter that when one side of the cover is 
placed in the well of the rim the other side rises above 
the opposite edge and will pass over. Then inflation 
of the air tube draws the two wires, one up and the 
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other down the sides of the rim, and they repose in 
ledges formed at about half way down the rim sides^ 
There were modifications of the Welch patents, but the 
one used is one of the original ideas and upheld by the 
Dunlop Co. against a host of litigation that they were 
compelled to institute against infringers of their rights. 

The names of tyre companies that made tyres for 
bicycles that were copies of the Welch patents would 
fill a page of this book and very, very few got through 
the Dunlop meshes. Many were very ingenious in the 
way they tried to overcome the master patents by means 
of hooks and pins and nuts, but gradually they were 
either bought up, forced to relinquish business by legal 
pressure brought against them by the proprietors of the 
patents, or died a natural death. 

The original patents have run out now and all 
and simdry are free to make tyres, but there are 
comparatively few well-known makers. 

In addition to the Dunlop, there are in the first rank 
the Palmer Tyre Co., who make a specially woven 
fabric outer cover knitted on a special machine which 
is a marvellously ingenious piece of mechanism in itself 
and well worth a study by those mechanically inclined. 
Then there is the North British Rubber Co., who make 
the Clincher tyre, Bartlett's original patent. W. and A. 
Bates, the Avon India-Rubber Co., the Midland 
Rubber Co., etc., etc. 

All the firms mentioned have large works and a very 
complete sales organization. 

I must not close this chapter without a reference 
to wood rims and single tube tyres. The introduction 
of single tube iyres in this country was due to Mr. 
Boothroyd, the inventor of the Facile bicycle referred to 
in Chapter I. 

The simplest method of describing it is to say that 
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it was a glorified hose pipe but thinner in the walls. 
It was repaired with rubber plugs which were inserted 
from the outside, and although a very lively fast tyre, 
it went out of vogue because of the difficulty of making 
satisfactory repairs. The U.S.A. makers suppUed 
nothing but this type of pneumatic tyre for several 
years. 

The Constrictor racing t5Te is so constructed in the 
wall that the cover can be peeled back away from 
the fabric, allowing withdrawal of the inner tube and 
repair on the outside of the tube. Tjrres of this descrip- 
tion are only favoured by racing cycUsts on account of 
the expert knowledge required to make a proper repair. 
It is, however, of interest to note that a '* speedman " 
finds it an advantage to carry a spare tyre of this 
description in preference to using a thicker and heavier 
type, which requires longer to repair, than to change one 
of the lighter, thinner kind. The secret of the extra 
speed Hes in the fact that a thin walled tyre is more 
resilient than a thick one, and when suitably inflated 
the rapid expansion of the tread, previously compressed 
by the rider's weight, does not retard the propulsion 
of the machine so much as a thicker one. A technical 
explanation of the why and wherefore of this must be 
sought in theoretical treatises on pneumatic tyres. 
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CHAPTER VIII 

CHANGE SPEED GEARS 

One of the devices on a bicycle which has done more 
to popularize cycle touring than any other, with the 
exception of the pneumatic tyre, is the change speed 
gear. 

It was shown in Chapter I that the diameter of the 
velocipede or high bicycle driving wheel defined the 
method of calculating gear ratio, i.e. the ratio or number 
of turns of the pedal crank shaft and the rear wheel 
of a safety bicycle. If the road wheel is 28 ins. diameter, 
and the gearing multiphes the revolutions of the wheel 
by two, that is called a 56-in. gear because the wheel 
circumference travels a distance equal to one turn of a 
56-in. diameter wheel ; if the ratio was one to three, 
the gear would be called 84 ins., and so on. 

A change speed gear is a device that allows the gear 
ratio to be altered to suit the conditions of the road 
or the riding conditions prevailing at the time. A 
low gear ratio, one to two, for example, means that the 
rider is enabled to cUmb hills better but not faster; 
the power of the rider does not vary but the power 
strokes in pedaUing are divided into a greater nimxber 
of efforts in a given time. The higher gears are useful 
for normal conditions or for riding with the wind blowing 
on the rider's back or down slopes when the gradient 
is not steep enough to let the machine run down quickly 
by its own weight. Under the latter conditions, viz., 
with the higher gears in use, the rider's feet revolve 
the crank axle slower, but the ratio of gearing being 
about one to two and a half turns of the road wheel 
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on normal or middle, and three to three and a half 
turns of the road wheel on top gear, the machine moves 
faster with approximately the same exertion ; or to 
explain it another way, the rider has no need with a 
high gear in use to exhaust himself with rapid pedalling 
as he would do if he wished to ride fast with a normal 
single gear. 

Some racing cyclists disdain the change speed gear 
and prefer a single gear of medium ratio, but for tourists, 
and particularly 
for women and 
elderly men, the 
change speed 
gear is a boon. 

Ever since the 
days of the first 
safety bicycle 
the advantages 
of a change speed 
gear have been 
recognized, but it 
was not until 
about 1900 that 
a practical device 
was marketed. 

Previous designs were either too heavy and complicated 
or their poor construction caused so much friction 
when the train of gear wheels was in use that cyclists 
preferred a single gear. 

I think it was at the Stanley Show of 1900 that 
Linley and Biggs exhibited a change speed gear that 
was made by running a specially shaped chain over 
chain wheels that were wide enough to allow a lateral 
movement of the chain to shift it from a small to a 
big sprocket on the rear hub. This provided a change 




Fig. 19 

THE LINLEY AND BIGGS TWOSPEED 

GEAR 



Digitized by V3OOQ IC 



60 THE CYCLE INDUSTRY 

of speed but it entailed a jockey pulley to take up the 
slack of the chain because there was no arrangement 
to lengthen the distance between the chain wheel 
centres when the chain encircled the smaller sprocket, 
i.e. when the high gear was in use. To show that 
Linley and Biggs were very practical cycle engineers, 
very much in advance of their time, a device resembUng 
their original idea has been patented quite recently, 
but is too crude to have much chance of competing 
with the refined hub gears of to-day. 

Following Linley and Biggs' patent, the next device 
to claim attention was a two-speed hub made by a 
Manchester firm and designed by a Mr. Ryley. There 
had been the G. and J. two-speed hub, the Planet two- 
speed hub, the Paradox two-speed crank axle gear, 
and one or two others. 

The Hub Two-Speed Gear Co.'s two-speed hub may be 
said to be the father of all practical hub gears and was 
sold in considerable numbers. Detailed explanations 
of these gears would not be understood by non-technical 
readers, so it will suffice to say that by means of a train 
of pinions and a sliding member operated by a rod 
passing through the centre of the hub axle, the changes 
of gear ratio are made. The rider moves the rod in and 
out by pulling on it through the medium of a small lever 
on the top tube of the bicycle, and a wire which runs 
over a roller from the lever end along the top tube to 
the roller and down the side of the back stay. The 
movement can also be effected by Bowden flexible 
cable from the handle-bar, thus making it unnecessary 
to release the handle-bar for changing gear. 

While the Hub Co.'s two-speed was being sold and 
gaining considerable popularity, other firms commenced 
experiments with hub gears. Notable among these 
were the Eadie Co., who took up Pagan's patent, the 
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B.S.A. Co., and the Raleigh Cycle Co., who paid attention 
to a three-speed hub made under the joint patents of 
Sturmey and Archer. Ryley, of Manchester, moved to 
Birmingham and began the manufacture of a three-speed 
hub at the New Hudson Co.'s works under the name of 
the Armstrong. 

The three-speed hub was now an established favourite, 
and so rapidly did it gain favour that it was included 
in the specification of nearly every high grade bicycle 
on the market. 

Armstrong's and the Raleigh Co. (Sturmey-Archer) 
laid down an enormously expensive plant of machine 
tools to deal with the gears on a commercial basis, 
and were able to so reduce the cost of manufacture that 
they had the trade to themselves. The only other 
change speed gear that has been retained by a cycle 
manufacturer is the original bottom bracket two-speed 
gear made by John Marston, Ltd. (Sunbeam). This 
is an epicychc or sun and planet gear on the crank 
axle and is operated by locking or unlocking a central 
pinion surrounding the shaft. It is fitted as a standard 
article by the makers of the Sunbeam bicycle and has 
the great advantage that it is enclosed in a metal oil 
bath case and when the gear is in use the pinions revolve 
at slower speed than a hub gear, and are being constantly 
lubricated with fresh oil picked up by the chain wheel. 

The production of the three-speed hub gear is now 
confined almost entirely to Sturmey-Archer Gears, Ltd., 
Nottingham, and the B.S.A. Co., Birmingham, the 
Armstrong gear having been merged with the 
Sturmey-Archer gear just before the war. 

One might almost say that the production of hub 
gears is a special trade, because the accuracy required 
for the making of the parts is certainly more refined 
than is the case in any cycle factory where ordinary 
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cycle parts are machined. Only by working to the 
fijQest limits employed in any branch of mechanical 
engineering is it possible to produce an intricate piece 
of mechanism contained in the space of a large sized 
bicycle hub. The plant, installed originally by the 
Raleigh Cycle Co., cost thousands of pounds, and cycHsts 
certainly owe this firm a debt of gratitude for making 
it possible to buy such a beautifully made gear at a 
moderate price. 

Motor-cycle Gears. The history of the change speed 
gear apphed to a motor cycle is akin to that of the 
bicycle. The early forms were very crude affairs in 
comparison with the modem countershaft gears as 
they are termed to differentiate them from their pro- 
totypes, which were fitted in the rear hub shell. The 
motor cyclist very early called for a change speed gear, 
because his engine refused to give off power unless it 
revolved at a high speed, and slow traveUing on hills 
reduced that speed. 

The first motor cycles were tricycles, and they had 
gears of the sliding or compoimd type, then came the 
Roc gear patented by the inventor of the Wall Auto 
Wheel. The latter was an epicyclic gear in the hub, 
the change of speed was effected by locking first one 
and then the other of two brake dnuns by means of 
band brakes. 

The first conunercially successful gear, in so much 
that it was marketed in quantities, was the Armstrong, 
fitted to the New Hudson and afterwards other motor 
cycles. 

Sturmey-Archer Gears of Nottingham followed with 
a similar hub gear. Hub gears lost favoiu: with motor 
cycUsts on accoimt of the weight of the gear being in 
the wrong place, and because so many hub gears intended 
for solo riding were used with side-cars and passengers. 
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and proved unequal to the task of the double work. 
The modem motor cycle gear is now almost wholly 
of the countershaft type, and contained in a separate 
box or case hke the change speed of most motor-cars. 
The Sturmey-Archer Co. and the B.S.A. Co. have 
speciahzed in these gears, but many other firms make 
their own. 

Still another popular type of gear used by two firms 
in particular, Rudge-Whitworth, Ltd. and Zenith 
Motors, Ltd., is the expanding pulley type. In both 
instances a belt is used but in the Rudge-Whitworth 
case both front and rear pulleys expand and contract, 
and in the Zenith patent only the engine pulley expands 
and the slack of the belt is taken up by sliding the rear 
wheel from and to the engine as the call for a low or 
high-gear ratio is desired. 

For a technical treatise on motor cycle gears, I would 
refer readers to handbooks published by the proprietors 
of The Modern Cycle, IHffe & Sons, Ltd., 20 Tudor 
Street, London, E.C.4. 
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SPRING FRAMES 

Like every other road vehicle, there have been attempts 
made from time to time to spring the road wheels of 
bicycles. Before the advent of pneumatic tyres these 
attempts were more frequent, but patents in connection 
with the springing of bicycles have been exploited as 
recently as 1902-3. 

Omitting the early bow spring used to support the 
saddle of boneshakers, the first patents in connection 
with spring frames followed the lines of some of the 
spring frames now employed for motor bicycles. The 
rear fork was hinged to the frame near the crank bracket 
and the spring was placed at the top of the fork between 
the seat tube and the apex of the triangular fork. One 
of the first of these was, I beheve, the Star, in which 
a rather large volute spring was used. The Whippet 
spring frame was an ingenious arrangement of toggle 
joints and springs by means of which the rider was 
partly insulated from vibration, but the road wheels 
were unsprung. This frame was introduced just prior 
to the pneumatic tyre and had a short life in consequence ; 
had the pneumatic tyre arrived several years later the 
Whippet frame probably would have met with the success 
its ingenuity deserved. 

Sharp's air spring frame was a device which was 
exploited about 1904-6, and in this system metal springs 
were replaced by cushioning devices in which the 
movement of the road wheels was controlled by air 
alternately compressed and released by an action that 
is analagous to the movement of a pump. The invention 
was clever but it never caught the pubhc favour, partly 
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due to increased weight and the average cyclist's 
objection to complication. 

Spring forks were far more common than spring 
frames, and it is rather surprising that they are almost 
obsolete on a modem bicycle. Among the pioneer 
front spring fork inventions may be mentioned the 
Dunlop. In this design the wheel was carried in jointed 
links which were connected to the fork blades by 
interposed spiral springs. 

A Nottingham firm, at a later date, made the fork 
blades or sides hke a small carriage spring of two to 
three leaves of flat spring steel, the flat part of the leaf 
facing the direction of travel. This form of spring 
made the machine very comfortable to ride but was 
said to detract from the rigidity of the drive when the 
bicycle was pedalled up steep hills ; the blades or leaves 
were also liable to fracture. 

Following the withdrawal of this last type of spring 
fork the question of springing of bicycles has lain 
dormant, and shows no signs of revival. 

The principal objections to springs from a mechanical 
view point are that they add weight and compHcation 
to the machine ; they interfere with the action of brakes 
and render them far more difficult to fit ; the joints wear 
and adjustment devices have to be designed^which are 
costly to produce, and however well made the joints 
may be, they are almost sure to rattle. 

To sum up, the objections appear to outweigh the 
advantages of this method of insulating the rider from 
road shock when the pneumatic t5n"e absorbs so much 
of the vibration at the point of contact of the wheel with 
the road surface. 

In addition, the rider, if he be skilful, can act as a 
natural spring by partly hfting his weight off the saddle 
and supporting himself to some extent on the pedals. 
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Particularly does this apply when free wheeling, because 
if the cranks be allowed to assume a horizontal position, 
one at 3 o'clock and the other at 9 o'clock, the rider can 
stand on the pedals and allow his knees to form the joint 
of a spring, the muscles of the calves and thighs being 
the springs. A skilled rider invariably adopts this 
position when free wheeUng on rough roads and also 
instinctively falls into it when pedalling forward, with 
either a fixed or free wheel ; with the former he slackens 
speed and bears his weight on the rising pedals, so raising 
his weight out of the saddle ; with the latter he allows 
the machine to over run the cranks, by free wheeUng 
momentarily, and at the same time raising his weight 
on the stationary pedals. 

Motor-cycle Springing. The motor-cycle springing 
mechanism is a far bigger and more complicated pro- 
position than that of a bicycle. Practically every motor 
bicycle has a spring front fork, although at one time 
only rigid forks were obtainable. Increase of speed 
and deterioration of road surfaces made spring forks 
a necessity, and no motor-cyclist would buy a machine 
now without one. 

Lately there has been a tendency to spring both 
wheels of a motor bicycle, the generally accepted design 
being some form of leaf spring, which permits the rise 
and fall of the wheel against the action of the spring 
without throwing the wheel spindle out of its correct 
position in relation to the transmission. 

The drawbacks to any form of springing are the 
rapid wear of the hinges or joints by which the wheel 
is connected to the springs and the springs to the rigid 
portion of the frame, and the bouncing effect that is 
set up by the imcontrolled movement of the springs. 

Springs are also fitted .to some designs of side-car 
wheels as well as to the body of the side-car. 
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THE TRADE AND RACING 

There is, perhaps, no industry in the country that is 
connected with a sport or pastime that is or was in* 
fluenced so much by successes made on its products 
as the cycle trade. 

The manufacturers recognized in the earhest days 
the value of the pubHcity gained by an important win 
on a bicycle of their make and bearing their name and 
trade mark. The value of racing successes is not now 
quite so high as in the past, but it still plays an important 
part in keeping the names of various makes of bicycles 
before the pubHc eye. 

The earliest races that were supported by riders of 
the professional or semi-professional class were un- 
important road events that were contested by men 
engaged in the cycle industry in some capacity or other, 
and retained chiefly for their prowess in pushing some 
particular make of machine to victory. Sometimes they 
were the actual producers of the machine, but it was 
comparatively rare to find a really good racing man who 
combined mechanical talent with a capacity for speed 
and endmrance. 

Racing on high bicycles began to attract the attention 
of the public when proper cycling tracks conunenced 
to appear in various parts of the kingdom. Previous 
to the construction of cinder tracks some racing had 
taken place on grass nmning tracks, three and four 
laps making a mile. One of the best known of the 
early cinder tracks was at Stamford Bridge, Fulham, 
London ; others sprang up at Aston Lower Grounds, 
Birmingham ; Crystal Palace, Sydenham, London ; 
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Mol3meux Grounds, Wolverhampton ; Belgrave, Leices- 
ter ; and many other places. The National Cyclists 
Union was formed and took charge of amateur racing 
and some remarkable contests and record results were 
witnessed by large crowds of enthusiastic spectators. 

It is safe to say that the early N.C.U. events were 
contested by amateurs, but one is treading on rather 
dehcate ground when attempting to give a faithful 
description of later events or to define the status of an 
amateur. Much the same difficulty occurs in any 
sport, so the less said about it the better, except that 
the men engaged in racing did not worry half as much 
about the definition of an amateur as they did about 
the straight riding of those with whom they competed. 

The real professional rider, of whom there was, 
perhaps, no better example than the late Dick Howell, 
toiured the country during the summer months in parties 
who were under the control of a manager. The latter 
engaged the track, advertised the racing, and took a 
percentage of the gate money; it was, of course, a 
regular money-making pubHc show and did not pretend 
to be an5^hing different. In the winter the same 
managers organized indoor races on boarded tracks 
at such places as the defunct Aquariiun, London ; 
Bingley Hall, Birmingham ; and other towns. 

Indoor races were held between these professional 
teams of cycHsts and relays of horsemen, and I believe 
the late Colonel Cody (Buffalo Bill) once took part in 
one of these contests. 

We received visits from American teams of profes- 
sional riders who toured the tracks of England and rode 
against the pick of British " pros." Some of the events 
were worth going to see, others, I am sorry to say, 
were not. 

With the advent of the pneumatic tyre the popularity 
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of racing increased to a remarkable degree. This may 
have been partly due to the fact that the introduction 
of the pneumatic tyre synchronized with the increasing 
popularity of the safety bicycle, or it may have been 
caused by the extreme competition that was in existence 
at the time between rival tyre companies. Previous 
to the pneumatic tyre the bicycle maker bought sohd 
and cushion tyres from firms who left the advertising 
of their wares to occasional annoimcements in trade 
journals and depended for trade on the reputation they 
had gained among their customers the cycle manu- 
facturers. Not so the pneumatic tyre manufacturer, 
who commenced in an astute manner to advertise every 
win made on machines fitted with his tyres. Thus, 
the competition that previously only existed among 
cycle makers was increased by about 100 per cent. Men 
were racing to advertise t5nres just as much as machines. 

The tyre trade element in racing penetrated to the 
important club road races, and when pace making was 
permissible teams of pace makers were sent out to 
assist the best men to win. The competition became 
so fierce, and the speed on the road so high, that the 
governing bodies were compelled to step in and prohibit 
paced road races. 

All such events are now unpaced, which means that 
each rider has to make his own pace, i.e. he must not 
shelter behind another and so gain an advantage by 
having the air resistance cleaved to enable him to ride 
in a partial vacuum. 

Track racing and road racing are very different, 
and it is not by any means certain that a successful 
rider on the track will be a consistent winner on the road. 
Track racing requires a lot of judgment as well as speed 
and dash. On the road there is no finessing for position 
in sprints for the tape, when speedy men are often left 
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behind or shut in by astuter competitors who may be no 
faster in the final rush but who secured the better 
position by good jockeying. 

Road racing requires strength, speed, stamina, and 
a knack in cUmbing hills. Provided the rider is speedy 
enough there is nothing to prevent him winning im- 
portant events ; he has not to contend with the betting 
side of the question, which is sometimes rather startUng 
to a novice. There are such occurrences as being 
purposely upset ; luckily, they are not common, and are 
only instanced to show that while the average healthy 
youth may indulge in a little road racing every week 
without considering such eventuahties, he who aspires 
to track honomrs must be prepared for the worst whilst 
hoping for the best. 

Present day racing comprises track meetings, practi- 
cally all over the country, every Saturday. Many of 
these are unimportant. The aspirants to fame should 
keep a look out for the N.C.U. Championships which 
are now allotted to various centres. The clubs in 
London, Manchester, Birmingham, etc., hold various 
track meetings for races varjdng from one mile to 
fifty miles, the longer distances being sometimes 
paced by tandems. Scotland and Ireland also have 
championship meetings. 

Road racing consists of important events such as the 
Bath Road C.C, North Road C.C, Anfield C.C, and 
Midland C. and A.C. fifty and hundred mile races ; 
the North Road C.C. 24 hours race ; and other classic 
events. The speeds in such fifty and hundred mile 
races as the above reach over twenty miles an hour 
average, and in the last North Road 24 hours race 
the winner rode 378i miles on the fairly level roads 
of the Eastern counties in the neighbourhood of Wisbech 
and King's Lynn. 
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CHAPTER XI 

THE CYCLE BOOM 

The great boom year in the history of cycHng and 
cycle manufacture has had a tremendous influence on 
the trade, and history has undoubtedly repeated itself 
in connection with the sale and manufacture of motor 
cars and motor cycles. 

The boom year in cycHng occurred in 1895-96, when 
the popularity of the pastime for fashionable women 
became an accomplished fact, and there was a sudden 
rush for bicycles by a class of people who had never 
previously given the sport a single thought. 

Manufacturers became so full of orders that could not 
be executed that the astute financial company promoter 
was attracted to Coventry, Birmingham, and other 
towns, and the cycle-maker, who had up to that time 
practically depended on financial assistance from local 
banks and business friends and acquaintances, found 
that the most tempting offers were made if they would 
only allow the company promoter to step in and handle 
their business by offering it for public subscription. 

Some of the larger and better known factories were 
purchased by the financiers and refloated for enormous 
sums, far above their previous values. Large amounts 
went down in the prospectuses for goodwill, patents 
and other items, which were not very tangible as assets 
when the inevitable slump came. 

Money poured into the coffers of men who had done 
nothing to build these businesses ; they had only been 
astute enough to see that the market was ripe for 
flotation, and as the public cried for cycle shares they 
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got them. The result of all the flotations and the buying 
and selling of the various concerns was that a limited 
few made money and a large number of people, many 
of them workers in the various businesses, lost their 
savings of many years. 

The unprecedented demand for bicycles was after- 
wards proved to be a Uttle fictitious, because every 
dealer ordered three times as many bicycles as he 
expected to sell with the hope of obtaining about one 
third of them. When the off-season for sales arrived 
those fictitious orders were mostly cancelled, and as 
manufacturers could not force dehvery on dealers who, 
if they had been compelled to take the machines they 
had ordered long after they were due, would have been 
unable to pay for them, the cancellations had to be 
largely accepted. 

The result of the flotation of many of the cycle firms 
meant over capitalization. The prospectuses had set 
forth that as such and such a profit had been earned 
on the manufacture of a certain number of bicycles,, 
the unprecedented amount of orders on the books at 
high prices signified a corresponding increase in the 
profits, which would be more than sufficient to pay the 
dividend on a largely increased capital. 

Alas, the orders were cancelled, society got tired of 
the new craze and relinquished the use of a bicycle, and 
the great slump of 1896-97 rushed on the trade with 
greater swiftness than the boom of the previous twelve 
njonths. Over capitaHzation meant that many of the 
older pubhcly floated concerns and several entirely 
new firms either reduced their capital by cancelling 
half the value of their shares or retired voluntarily 
or compulsorily from the arena. 

Two or three very lean years intervened between the 
slimip and the advent of the motor cycle and motor-car* 
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The motor-car was exploited before the motor cycle 
in this country, and it was not until about 1899-1900 
that cycle makers in the Midlands began to take an 
interest in the self-propelled machine. The earhest 
machines were petrol engined tricycles, and from that 
early commencement the lure of the motor cycle has 
gradually but surely drawn every important cycle 
maker to its charms until to-day no important firm is 




Fig. 20 

THE SPARKBROOK ROADSTER 

A soundly-constructed machine made by an old-established 
concern 



without a motor cycle department, and in many cases 
the motor cycle branch has become more important 
and larger than the making of purely pedal cycles. 

The present conditions of the trade are possibly 
rosier than they have been for some time past. There 
is an urgent demand for good bicycles and the only 
drawbacks to a large output are the difficulties in 
securing regular supphes of the right materials, and the 
unsettled state of labour generally. 

It is estimated that there are about 20,000 employees. 
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men, women, youths and girls, engaged in the 
manufacture of bicycles and their component parts, 
exclusive of those who make the accessories such as 
lamps, saddles, pumps, oil tins, and similar articles 
which do not come imder the classification of a 
complete bicycle. 

The American Bicycle and its Influence on British 
Trade. There have been American invasions of this 
country by makers of agricultural machinery, boots, 
domestic machinery, typewriters, motor cars, and, of 
course, bicycles. 

Of those articles enumerated all have come to stay 
except bicycles. Various opinions have been expressed 
as to the reason why American bicycles did not attract 
popular favour in this country. They were largely 
advertised, important firms rented expensive shops 
for retail purposes, and at one time it looked as though 
the American bicycle would catch on. The attempted 
invasion failed; a small army reached our shores but 
it got swallowed up and the officers retired with 
discomfiture. 

The reason may be explained as follows. American 
makers produce one pattern of any article in large 
quantities and expect all purchasers at home and abroad 
to buy what they make. The American bicycles that 
reached this country were no exception to the general 
rule. They were made for American boulevards and 
asphalte roads of cities and were totally unsuited for 
touring and general riding conditions in this country. 
The mudguards and rims were of wood, the tyres were 
single tubes that could only be repaired with rubber 
plugs (a method not understood in England), the brakes 
were inadequate for our hilly roads, and the only 
redeeming featmre of these machines was lightness. 
They arrived at a time when home manufactmrers were 
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at their wits end to supply the demand or practically 
none would have been sold, and those that were disposed 
of mostly caused trouble and loss of custom to the 
retailers. 

To-day, American manufacturers have changed their 
tactics, and although no very serious effort has been 
made to further the export of bicycles from the United 
States to Europe, the trade " over there " have not 
lost sight of the possibility of capturing some of the 
European markets, if not our own British one. En- 
quiries have been instituted by the American Chamber 
of Commerce as to the pattern of machine most likely 
to be demanded, the names of large buyers, their 
methods of pa3anent, etc., etc. It would be, therefore, 
unwise to say there is no possibility of a recurrence of 
American bicycle exports to England; the machines 
will, however, require to be vastly different from those 
that were first sent over. 

At the time of writing there is an import duty on 
foreign' bicycles of 33J per cent, ad valorem, which 
constitutes a bar to American exports and it is question- 
able if, when this tariff is removed, American bicycles 
could be sold in this country at a profit. By the time 
our Government has decided to remove the tariff, 
Enghsh cycle makers may be able to reduce prices which, 
of course, like the cost of other manufactured articl^, 
have gone up considerably. ' 

In 1914 excellent Enghsh bicycles could be bo%ht 
for about £8 8s., and if such prices ever return when 
tariffs are removed, then I do not imagine there will be 
very much chance for American machines in this country. 
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CHAPTER XII 

ROADS IN GREAT BRITAIN 

As an inhabitant of the county of Warwickshire, I have 
always had an idea that the comparatively level roads 
of the districts surrounding Coventry and Birmingham 
had something to do with the early popularity of the 
bicycle. 

It is inconceivable that had the heavy, hard running 
machines of the early days of the industry been exploited 
in Devon, for example, they would have attracted the 
attention of the mechanical minds that evolved the 
perfect bicycle we ride to-day. 

The modem bicycle, had it been possible to put it 
on the road in its present form at one jump, would have 
been popular anywhere and at any time, but with the 
bone-shaker it was different. 

Many years ago the surfaces of the Midland roads 
around Coventry and south of Birmingham were much 
better than they are now; the hiUs, except in 'the Edge 
Hill district, are not abnormally steep, and close to 
Coventry is the famous London road with a level 
stretch for six miles or more. It was on such highways 
that the high ordinaries were perfected and the safety 
bicycle tested and exploited. They were both tested 
and tried out in other places, but Coventry was the home 
of the bicycle, and without fairly level and good roads 
I am sure the early attempts would not have developed 
the enthusiasm of their makers to the same extent. 

The use of the bicycle expanded from Coventry and 
the Midlands like a ripple on a pond spreads from the 
spot where a stone is thrown into the water. The 
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Warwickshire roads had therefore a good deal to do 
with the popularity of the pastime in early days. 

The classic roads of England and Wales are the Great 
North Road, the Bath Road, the Holyhead Road, and 
the Brighton Road. Mr. C. G. Harper has given us 
interesting descriptions of these great highways in his 
books, named after the roads themselves, also narrative 
and data referring to each. I only propose' to refer 
to them from the cycling view point, and would advise 
those who wish to acquaint themselves with their 
history in detail to read the Harper series. 

Two other interesting roads of value to cyclists are 
Watling Street and the Fosse. 

On the Great North Road are started the famous 
12 hr. and 24 hr. road races of the North Road C.C., 
but as the club only utilize the classic highway as far 
north as Norman Cross, near Peterborough, the route 
for their race extends mostly eastward intq the adjacent 
fen coimtry. The London-Edinburgh record breakers 
ride on this road from the G.P.O., London, to a point 
near York, where the highway ceases to be known as 
the " Great North Road " but it is, of course, the route 
by which the old coaches travelled between Edinburgh 
and the metropolis. 

The Bath Road C.C claim the western highway as 
their special hunting ground, and there is a recognized 
Bath and Back Record, the time of which is occasionally 
reduced by some expert rider who tackles the journey 
under favourable conditions. There is no recognized 
road record for the Holyhead Road, but as it is the main 
artery from London and the Midlands into North Wales 
it becomes almost a necessity for cyclists to make its 
acquaintance when travelling to the watering places 
of the North and West. Leaving London it occupies 
the site of Watling Street (is Watling Street in fact) 
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until at Weedon it branches to the left and passing 
through Coventry, Birmingham, and Shrewsbury, enters 
Wales near Chirk, It then traverses some of the most 
famous beauty spots of North Wales, crosses the Menai 
Straits on Telford's suspension bridge, near Bangor, 
and terminates with a twenty-two mile nearly level 
stretch across the island of Anglesey. 

As regards the Brighton Road there are many ways 
to Brighton, the classical record route being by Purley, 
Horley, Crawley, and Handcross. The Brighton Road 
was associated with the earhest bicycle performances, 
when plucky pioneers trundled bone-shakers there 
in the day. Relay rides were also a feature of the days 
when cyclists showed they could beat the time of the 
Brighton four-horse coach. Innumerable cycling records 
have been made on the Brighton Road, but the extension 
of London southwards and Brighton northwards entails 
so much traffic riding that very few attempt the 
performance now. 

Watling Street is probably the most ancient road 
in the Kingdom. It is supposed to have existed prior 
to the first Roman invasion, but it was the Roman 
conquest that caused it to be improved and extended. 
Originally, it stretched from near Dover to Wroxeter 
and probably north to Chester or CarUsle. CycHsts 
riding from Dover to London follow the line of the old 
highway by what is known to-day as the Dover Road ; 
the Street went right through the heart of London, 
issuing at Edgware. Near St. Albans, the Holyhead 
or Birmingham road makes one division from the old 
Roman track, but returns to it and makes use of Watling 
Street all the way to Weedon. Here it turns to the right, 
away from the modem road, and, with two breaks 
(where the Street crosses fields), continues in an 
iminterrupted line through Atherstone to a point near 
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Lichfield. It is picked up again near Brownhills and 
continues from there to Wroxeter, between Wellington 
(Salop) and Shrewsbury. 

It is largely used by London and Birmingham cyclists 
as a through route to the gate of North Wales (Shrews- 
bury), partly because it avoids practically all large 
towns and on account of its occupying high ground 
from which extensive views are obtained. 

The Fosse, the second ancient road in importance, 
once known as a Royal Road or King's Highway, 
stretched from the Lincolnshire coast to a point in 
Devon near the mouth of the river Axe. Cyclists use 
the modem Fosse from Lincoln to Newark-on-Trent, 
Bingham, Syston, Leicester, and Narborough, almost 
to the Warwickshire boundary. They will find it ride- 
able, although mostly a gated road through Warwick- 
shire, and it emerges as a highway again near Halford 
Bridge. From Halford it is the main road to Moreton- 
in-the-Marsh and Cirencester. Below Cirencester it 
can also be followed to Bath and beyond, but is not a 
rideable road beyond South Petherton, in Somerset. 
Both Watling Street and the Fosse are best known 
for their directness in making from one point to another, 
but they are not straight, as is popularly supposed, 
except in the sense that they were laid out in straight 
stretches of about nine miles or so in length between 
pre-determined spots. 

The popularity of cychng in this country is due largely 
to the excellent network of roads we possess. The 
surfaces, it is true, are fast deteriorating owing to 
abnormally heavy trafiic which they were not constructed 
to bear ; nevertheless. Great Britain has probably better 
roads, from a cyclist's view point, than any other 
country in the world. When I say better I do not allude 
to surface alone, but to their suitability for the tourist 
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and the follower of the pastime generally. Our British 
roads and lanes are not made in straight lines Uke many 
Continental roads and by-roads ; consequently they are 
more interesting to traverse and seldom monotonous. 
In fact they are the reverse, because every turning 
brings some interesting view before the rider's eyes. 
There is nothing so monotonous when cycling as to 
follow a perfectly straight road. Even long distance 
airmen will tell you that fl5ang in a straight Une for 
hour after hour becomes terribly irksome, and they 
often yearn for the motor or cycle and the turnings 
and twistings of the road. 

The increasing amount of motor traffic and the 
possible conversion of some main through routes for 
the use of motor-cars alone has caused the Transport 
Ministry to con'^ider the question of making special 
cychsts' paths. Whether these ultimately will be 
constructed is conjecture at the time of writing, however, 
such paths for the sole use of cychsts are quite conunon 
in some parts of the- Continent, notably in Belgium, 
Holland, and France. 

In the rural districts the paths are used by cychsts 
and pedestrians together, and it is only near populous 
parts that the special cychsts, paths, are reserved for 
their exclusive use. 
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CHAPTER XIII 

THE WEIGHT QUESTION 

There is no subject in connection with cycle making 
that has been more discussed among riders and makers 
than the all important weight question. It is obvious, 
without much explanation, that where human power 
alone is employed for propulsion the weight of a bicycle 
is vital. It must not, however, be imagined that the 
hghtest bicycle is the easiest to propel in all cases 
without other consideration. A bicycle frame may be 
so Ught that instead of resisting the torsional and other 
strains imposed on it by the rider it will " whip " 
and so cause power to be lost between the bottom 
bracket and the rear hub by setting up friction in the 
transmission. 

Hubs and bearings that are too small cause undue 
friction by binding and so fail to roll easily. There 
is also the danger of making parts so light that they 
are prone to breakage. 

There has been a great tendency during the past few 
years to make bicycles unnecessarily heavy. This 
is accounted for in various ways, the explanation being 
somewhat difficult to arrive at. 

The chief reason is that makers with a reputation at 
stake hke to be on the safe side, and they argue that 
it is unwise to send out hght machines for indiscriminate 
use. All riders do not treat a bicycle in the same 
manner, and where A would use a feather-weight for 
years without meeting with breakage or other serious 
trouble, B would smash or otherwise damage an ultra 
light machine in the first few hundred miles. 
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There is an art in riding a light bicycle, it has to be 
ridden gently over bad sections of road. The rider 
must not sit like a dead weight in the saddle and free 
wheel down hill at full speed and rely on the brakes 
to stop him suddenly. 

Light, thin tyres are, of course, much more easily 
damaged by sharp stones, although they do not, as 
is supposed, puncture more readily; that is a question 
of luck. 

A hght weight touring machine for an average weight 
rider should be procurable at 30 to 32 lbs. with three- 
speed hub gear, brakes, mudguards, semi-racing saddle, 
and rat-trap pedals, but minus bell, bag, and lamps. 
Unfortunately, the great majority weigh between 38 and 
40 lbs., and some are much more. 

If a tourist wants greater comfort and rehability 
than can be obtained with such a specification as above 
he must be prepared to push along about 45 to 50 lbs. 
Many full tourist machines with heavy spring saddle, gear 
case. If in. tyres, wide rubber pedals, and three-speed 
hub, weigh quite as much as 50 lbs. and sometimes more. 

Comfort must be sacrificed to some extent to secure 
hghtness, and it is for the individual to decide what he 
thinks will best suit his or her requirements. 

Generally speaking, the clubman will have a fairly 
Ught machine ; he is usually a practised rider and knows 
how to humour his mount. Club life tends to increase 
the demand for lighter machines, because the newly- 
fledged member with a heavy bicycle soon finds that 
he is outpaced, particularly up hill, by men of less 
strength but equipped with a machine perhaps 15 to 
20 lbs. lighter than his own. 

Omitting track racing machines, there can be said 
to be four classes of bicycles used on the road. • 

1. The road racer. An absolutely stripped machine. 
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without brakes, free wheel, or mud guards. Fitted with 
very light tubular tyres on wood rims and the lightest 
possible saddle. Weight varies from 20 to 25 lbs. 

2. The light roadster. This type has If in. tyres, steel 
or wood rims, one brake, free wheel, celluloid or very 
light steel mudguards. A single gear is used and 
rat-trap pedals. Weight 25 to 30 lbs. 

3. The light touring roadster. The specification of a 
typical model will be If to 1| in. tyres, steel rims, heavier 
mudguards than No. 2, a three speed hub gear, a slightly 
heavier saddle, two brakes. Weight 30 to 35 lbs. 

4. The touring roadster. This type is sometimes 
facetiously termed a Dreadnought. Its equipment will 
be : 28 in. wheels. If in. tyres, two brakes, metsd or leather 
gear case, three-speed hub gear, three-coil heavy saddle, 
wide rubber pedals, splashguard, and luggage carrier. 
Weight up to 50 lbs. 

None of the above includes accessories such as bell, 
lamps, toolbag, touring valise, or other impedimenta 
which may be necessary when touring, and which may 
add from 5 lbs. to 7 lbs. to the weight. 

Some riders will start out for a week's tour and ride 
one of the lightest of bicycles, say, the No. 2, and by 
sending on luggage by post or rail manage quite well 
and be happy and comfortable. Another would not 
think of going out for a week-end ride without carrying 
his own luggage on a No. 4, with lamps, bell, toolbag, 
etc. 

The speed of the rider of No. 2 would possibly average 
12 miles an hour, whilst he on No. 4 would be quite 
satisfied with 8 miles per hour, or even less. 
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CHAPTER XIV 

THE BICYCLE ON THE CONTINENT 

A BOOK on the cycle industry would hardly be complete 
without a chapter on the Continental type of machine 
and some reference to British cycles used on the 
Continent. 

The French are, perhaps, the next largest users of 
the bicycle to the British. The pastime has made 
great strides there in the last ten or twelve years. 
Races are extremely popular with Parisian crowds and 
they throng weekly to both winter and summer tracks, 
the former being covered in to protect them and the 
spectators from the elements. 

The average French cyclist is rather different from 
a British rider; he is seldom a tourist and appears to 
follow the pastime more for the sport of racing than 
riding from town to town on touring bent. The French 
bicycle is therefore, as may be expected, largely of the 
road racing type. It is more often minus brakes, 
mudguards and similar fittings, has Hght wood rims, 
small light tjnres, and no free wheel. Some of the road 
machines used in the neighbourhood of Paris and other 
large cities are marvels of lightness. Their riders adopt 
a racing attitude, and so noticeable is the difference 
between French and British riders that the latter's 
nationality would be known at a glance by their more 
upright position in the saddle. 

The free wheel and the three-speed hub had been in 
use for years in this country before French makers 
took any notice of either. The French mechanic is 
most ingenious and had designed and made many 

84 



Digitized by V3OOQ IC 



THE BICYCLE ON THE CONTINENT 85 

different types of change speed gears for bicycles, but 
none caught on, and now if a change speed gear is 
specified by a French rider it is usually a British Sturmey- 
Archer that is supplied, if and when obtainable. On 
the other hand, many British racing cycUsts favour a 
certain type of French racing bicycle which, in small 
numbers, is being imported into this country. British 
touring bicycles are very much admired by certain 
classes of French riders and they often pay very high 
prices for a British made machine, but generally speak- 
ing the trade is small on account of an almost prohibitive 
import tariff on bicycles of about Is. per pound weight. 

At one time the leading British cycle makers aU had 
big sales depots in Paris, but the Government, goaded 
by the French makers, gradually squeezed them out 
one by one by raising the tariff higher and higher as the 
French cycle makers' production faciUties increased. 

History is repeating itself in regard to motor cycles, 
and several British firms opened agencies in Paris 
before the war. It is expected that their fate, in due 
course, will be that of the pedal cycle makers. 

With regard to other Continental countries the British 
bicycle is favoured everywhere by those who know what 
a bicycle should be. Since the war it is, however, 
very dif&cult to speak confidently of the future. Russia, 
Spain, Sweden, Norway, Denmark, etc., were all large 
buyers of British bicycles up to August, 1914, and 
doubtless wiU be purchasers again when conditions are 
more settled and our home and colonial trade is suppHed. 

In pre-war days Germany conducted a big business 
in bicycles in aU the Continental countries, and will 
no doubt make every effort to restore those connections 
to their former proportions. At the time of writing, 
Germany is very short of rubber for tjnres, but that will 
not prevent the exportation of bicycles without tyres, 
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provided the German makers can obtain sufficient 
supplies of other material such as steel tubing, saddle 
leather, etc. The rate of exchange is against Germany 
at present and likely to be for some years, so that it is 
almost useless to make any comparisons that are likely 
to be of value. 

Touring on the Continent. It is the ambition of almost 
all cycHsts to make one cycUng journey to the Continent. 
The change of scene, customs, dress, and language alone 
repay the rider for any inconvenience that may be 
experienced, without .counting the old world towns and 
cities that may be visited in France, Belgium, and 
Holland, to name the three countries most easy of access 
from our shores. The CycUsts' Touring Club, Euston 
Road, London, N.W., work in conjunction with similar 
associations in the countries named and advise members 
as to routes, hotels, customs duties, and other particulars 
necessary to know before undertaking a Continental 
tour. 
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CHAPTER XV 

MILITARY AND OTHER SERVICE BICYCLES 

The advantages of a bicycle for military purposes have 
been advocated ever since the introduction of the 
safety, and a branch of the old volunteer service, followed 
later by the Territorial Army, has always had a cycling 
section or sections attached to it. The War Of&ce had 
not been too enthusiastic on the subject until the Great 
War of 1914-19, when the CycUsts' Section became a 
recognized and valuable unit of Kitchener's Army, and 
the War Office placed very big orders for bicycles with 
many of the largest firms in the industry. 

In the old days the cycUst sections were attached 
to volunteer regiments all over the country, but the 
Government gave very Uttle, if any, assistance in the 
purchase of the bicycle and made no attempt to 
standardize the machines — a very essential thing where 
any article is used for military purposes. 

The cyclist sections paraded at the usual annual 
camp meetings and engaged in manoeuvres, some of 
a highly instructive description to the men engaged 
and authorities ahke ; all honour and praise to those 
who worked hard, against strong opposition at times, 
to prove the handiness and extreme mobihty of a soldier 
when mounted on a bicycle. 

Various forms of military machine saw the light some 
years ago. One was a four-wheeler, or quadricycle, 
propelled by two or more men and carrying a machine 
gun ; another hauled a small gun or machine gun behind, 
and was propelled by riders seated tandem or in fours. 
This was mostly during the days of soUd or cushion 
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tyres ; with the advent of the pneumatic t5n:e military 
cycling was mostly confined to tiie use of bicycles of the 
solo pattern. 

Carbines or rifles were carried on the machines in 
much the same manner as they are to be seen in the 
Army Cyclists Corps to-day. 

In war the advantages of a cyclist corps are that a 
small body of men can push forward to reconnoitre and 
act as a scouting party; where roads exist, they can, 
with the aid of a bicycle, cover about three times the 
distance of foot soldiers and yet be fresh and ready to 
engage in a skirmish. The bicycle enables men to push 
forward and make camping arrangements in advance 
of the main body, and to carry out multifarious duties 
that in other cases would entail the use of horses which 
might, by reason of the noise they create, cause their 
presence to be known to an enemy. 

Modem cyclists who carry out military duties recognize 
that the bicycle is only suitable for certain purposes, 
and that in some instances it would be only an impedi- 
ment. Having recognized the failings and advantages 
of a bicycle in war, it will probably be more largely 
used than ever in the future by military authorities 
of this and other countries. 

As mentioned earUer in this chapter, the War Office 
placed huge orders for bicycles with the cycle manu- 
facturers of the Midlands soon after the war commenced 
in 1914, and bought up all the available suitable stocks 
they could obtain. Thousands of these machines went 
to Flanders and France and other overseas countries. 
Thousands came back to this country and were sold 
by auction along with those from home camps which 
were no longer required. These sales undoubtedly 
affected the retail trade in bicycles throughout the 
country. 
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The Continental army authorities, particularly in 
France, have long recognized the extreme practicability 
of cycles in war, and the French army have largely 
adopted a bicycle with a folding frame made by one of 
its largest and best known manufacturers. This 
machine, when folded, can be slung across a soldier's 
back when the ground is too broken to allow a bicycle 
to be ridden. Thus, the French soldier-cyclist is supphed 
with a rapid means of transit, and whole companies 
are equipped with these folding machines and move 
very rapidly from place to place. 

If the Postal Service of the country does not, at the 
moment, rank equally in importance with the Military 
Service, it is nevertheless most essentially a branch 
of the Government of the country, and it makes very 
large use of the bicycle and the tricycle in the collection 
and delivery of letters, parcels, and telegrams. 

Rural postmen, postwomen, and telegraph girls and 
boys would be lost without bicycles to carry them 
swiftly from village to village, and if they were to wake 
up some morning to find themselves deprived of their 
use they would, perhaps, appreciate them more than 
they do now. 

The G.P.O. employs a special staff to control its 
bicycle contracts, to supervise and inspect their manu- 
facture and repair, and generally look after its interests 
at the factories it favours with its contracts. The 
cycles used by the G.P.O. are bicycles for telegraph 
messengers, and postmen, and in some towns carrier 
tricycles, with baskets in front, for collection of letters 
from suburban pillar boxes and branch offices. These 
machines are painted or enamelled the familiar G.P.O. 
red, and when in dock for any serious repair they are 
sent to a central depot for attention. Minor repairs 
are dealt with by local cycle mechanics acting under 
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instructions from the postmaster of the town or 
district. 

Most of the machines have to be capable of resisting 
somewhat rough treatment, and it is surprising how well 
they survive it. 

The Postmaster-General, like many other Government 
of&cials, does not enter too deeply into details in con- 
nection with his department, or he would know that a 
proper dry housing for bicycles is essential if they are to 
be kept in good condition, and an occasional cleaning 
and oiling, other than the desultory attention they 
receive at the hands of the staff who ride them, is as 
essential to their well-being as to any other piece of 
machinery. In the meantime, any odd comer out of 
the way is good enough for the G.P.O. bicycle. 
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CHAPTER XVI 

IN THE FACTORY 

There are practically two different types of factory 
in the cycle trade, one where the machine is made 
throughout from rough stampings, castings, unpoUshed 
tubes, etc., the other where the machine is assembled 
from parts produced in component factories. The 
difference between the two is that the first possesses a 
much larger plant than the second, because all the 
machining operations have to be done in the former 
case, whereas in the latter the plant consists mostly 
of enamelling, polishing, and plating conveniences and 
sundry bench tools and jigs. 

Broadly speaking, the first class of manufactory has 
a much larger staff and is confined to the production 
of high-class machines, which are designed and made 
throughout on the premises. Such machines are 
distinctive in appearance and their makers do not sell 
the parts they produce to assemblers, so that their 
special features cannot be copied. Naturally, a machine 
of this class is more expensive and, generally speaking, 
will conunand a higher price on the second-hand market. 
The reason for increased cost is not far to seek. The 
operatives who produce the machines are better paid, 
there is a staff to pay, managers, clerks, foremen, 
draughtsmen, storekeepers, etc. Broadly speaking, the 
larger the works the cheaper it should be able to produce, 
because 1,000 machines per week can be made with the 
same staff, or approximately the same staff, as is required 
for 500 machines per week. 
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Arguing on these lines, the bicycle produced in a 
factory where all the parts are made from rough material 
should be obtainable by the public at a less figure than 
one put together by an assembler. However, this is 
not always the case, because the assembler often works 
himself, is perhaps assisted by relatives, and their time 
is not calculated at the same rate of remuneration as 
prevails in a modem factory. Again, the assembler's 
output is very small ; he can, and does sell all he can put 
together practically without advertising costs, depending 
on personal recommendation. 

Several large factories are now devoted almost ex- 
clusively to the production of bicycles for the trade, 
i.e. their owners cut off all advertising and publicity 
charges, reduce the expenses of their staff and other 
items to a low ebb, and undertake contracts to supply 
the large stores, co-operative societies, and others with 
bicycles that are sold under the trader's own name 
although he or they may have no factory. On the whole 
such macliines are of a rather inferior grade, they are 
made to seU at a price and cannot be produced with 
the same care or with the conscientious spirit of a 
manufacturer who has a reputation to uphold. 

The fact that the purchaser who makes the contract 
for a quantity of bicycles is in a position to go elsewhere 
for a cheaper line at any time detracts from the esprit de 
corps that should exist among the staff of a large factory, 
and as they know that at any period the contract may 
be taken to another firm, they naturally lose interest 
in their work. Altogether, the maker who supplies 
the trade is in an unenviable position — ^he is not building 
up a business for himself, but adding, if his machines 
are good, to the lustre of others who only consider him 
so long as they are able to grind down his price to their 
required level of cheapness. 
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There is a great temptation in factories where machines 
of this description are made to cut the w^ges of the 
workers to secure contracts, and altogether it is rather 
a sordid sort of business without much to Uve for except, 
perhaps, cutting out a competitor by fair means or 
otherwise. 

On the other side of the picture there is much that 
appeals to one in a factory of the best class, where the 




Fig. 21 

The ' Triumph " resilient 

front fork, in which the 

•fork blades are arranged 

to provide a certain degree 

of elasticity 
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Fig. 22 

In this type of "Triumph *' 
bottom bracket the cen- 
tres of the two shafts, 
pedal axle and rear hub, 
are increased or decreased 
to adjust the tension of 
the driving chain 



directors or owners have a pride in putting their trade 
mark on every machine that leaves the works. The 
staff and workers have, I feel sure, from personal experi- 
ence an increased interest in their daily task, quick 
to resent any slur cast on the productions with which 
they are so closely allied. In most of the best factories 
I have had practical experience that this state of affairs 
exists, despite what may be written and said about the 
extremist views, commonly called Bolshevism. 

In a large factory the organization of a cycle producing 
staff is as complicated and efficient as in any other branch 
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of modem mechanical engineering. The innumerable 
parts of a bicycle render the organizing of production 
in large quantities a question of brains and system. 
Time was when engineers in some other branches rather 
looked down on cycle factories as the home of the 
inefficient, but the trade journals of the mechanical 
world have recognized, more particularly during recent 
times, that a high-class cycle factory possesses some of 
the best brains in light mechanical engineering, and 
some of the best plants of tools and machinery it is 
possible to obtain. 

The parts of a bicycle are produced with such accuracy 
to-day that every detail is absolutely interchangeable 
with another if the machine emanate from a firm bearing 
one of the well-known names in the trade. 

High- class firms have a drawing office where all the 
details are worked out on paper to fractions of an inch, 
and here are designed aU the tools for the rapid produc- 
tion of the parts with a mathematical accuracy that 
ensures easy fitting in the shops. Nothing escapes 
the vigilant eyes of the head of this department who, 
in conjunction with the tool room manager, is responsible 
for every part of a fresh design going together with 
smoothness and precision. 

Then, when production is proceeding, each part is 
inspected by viewers. This department is a most 
important one, and in a high-class factory is always 
so regarded. The viewer may in some cases be quite a 
subordinate, but he or she is provided with most accurate 
gauges which are tried on every part ; with hghtning 
like quickness the gauge detects inaccurate workmanship, 
an error or wear of tools, and back go the faulty parts 
to the producer to be rectified or they may, on detection,, 
have to be scrapped altogether. 

It is only by such means that a perfect bicycle can be 
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produced, so far as interchangeability is concerned in 
one factory. There are, however, standards of produc- 
tion that enable all the manufacturers in the trade to 
work to fine limits on certain parts that have been 
accepted by the Engineering Standards Conmiittee as 
standards. 

Thus, tyre rims have been standardized so that any 
make of t)n:e cover wiU fit a standard rim. Certain 
threads on screws, nuts, spokes, pedal pins, etc., are 
standardized, yet much remains to be done in this 
direction. 

Manufacturers are accused of apathy in the direction 
of standardization of parts because there is no great 
desire among them for A*s parts to fit B's machine. 
Various reasons are assigned for this reluctance, among 
them that makers could not charge what they Uked 
for certain screws, nuts, etc., if one could buy ^4*5 and 
B's nuts in open competition to fit either make of machine 
indiscriminately. 

Personally, I do not attach much importance to this 
view because the supply of repair parts and replacements 
is not a lucrative part of a big cycle factory's equipment 
and may be most unremunerative. 

I consider the greater problem is that A may have 
a very fine tool plant and he is not disposed to scrap 
it or give it away to enable him to adopt B*s standard 
and vice versa. Also, it is unwise in the case of a reaUy 
high grade bicycle to allow any tinkerer in a country 
town to fit standard screws, nuts, cups, cones, and other 
parts to a carefully made machine, for the cups, cones,, 
etc., may be standard but yet inferior to those that 
were originally fitted. 
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CHAPTER XVII 

ACCESSORIES 

Under the above heading are all the parts used on a 
bicycle that are not catalogued with the machine under 
its specification and price. Also, one might say, saddles, 
pedals, and tool-bags are accessories ; these are always 
included in the price of a bicycle, yet bells and lamps 
are seldom, if ever, thrown in. Doubtless there are 
good and sufficient reasons for this method of trading, 
although one or two manufacturers did make an attempt 
some years ago to initiate the method of selling a bicycle 
complete and ready for the road. The chief reason for 
selling sundries apart are that individual taste differs : 
some will equip the cheapest form of bicycle with 
expensive lamps, bell, luggage-carrier, etc. ; whereas 
others will have the very best bicycle obtainable and 
do not mind cutting down cost in the equipment. 

The manufacture of accessories is a separate branch 
of the industry, and has, like the actual cycle produc- 
tion, grown from small businesses to the very large 
factories that are now solely devoted to such articles 
as saddles, bells, tool-bags, lamps for oil and acetylene 
gas, tjnre pumps, and a host of other articles that may 
be seen displayed in the windows of cycle and accessory 
depots and shops 

The two most important accessories — clamps and 
saddles — ^were quite early a separate branch of the 
trade. To Mr. Jol\n Harrington is probably due the 
earUest introduction of a spring bicycle saddle : it was 
known as Harrington's Cradle Spring Saddle and, as 
will be seen by the accompanying illustration, was 
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composed of a steel wire frame, with the now famihar 
leather-blocked top extending from peak to cantle. 
The Harrington saddles were manufactured for many 
years by Messrs. William Middlemore at Coventry and 
Birmingham, Middlemore saddles being still manu- 
factured in the heart of the cycle industry at Coventry ; 
but the " cradle " design is no longer employed. Most 




Fig. 23 

THE HARRINGTON CRADLE SPRING SADDLE, FITTED 

TO THE BACKBONE OF A HIGH BICYCLE 

cycle saddles are, however, stretched on a wire frame, 
either coil springs of the horizontal or vertically-wound 
type being used to support the leather. 

Lamps used on high bicycles were constructed to 
bum oil : they could not be carried on any fixed portion 
of the machine whence they could throw a light on the 
road, so one of the pioneer lamp makers — Salisbury or 
Lucas — ^introduced a hub lamp which swung suspended 



Digitized by V3OOQ IC 



98 THE CYCLE INDUSTRY 

from the centre or hub of the large front wheel between 
the spokes. As may be imagined, the bearing at the 
top of the lamp, which opened to embrace the hub 
spindle, very often fitted a little tight, or the method 
of adjusting it went wrong ; then the lamp stuck and 
rotated with the spindle. 

With the introduction of the safety bicycle, head 
lamps became the order of the day. At first, these 
were attached to their bracket without a spring con- 
nection, or spring back as it is termed. Subsequently, 
various spring devices were brought out to insulate the 
lamp from vibration ; but the present arrangement 
survived them all, and is sufficiently well known to 
need no description. 

Somewhere about 1888 to 1890, so far as I remember, 
I bought my first acetylene gas lamp. It came from 
United States of America, and was called " The 20th 
Century." I have secured an illustration of this lamp, 
which had no spring back, although it was adjustable 
for focusing the light on the road. It was rather a 
heavy specimen, but gave a splendid illumination and 
caused some envy among my club mates for several 
weeks. The principle of gas generation, by water 
dropping on the carbide from the top compartment 
behind the lens and burner carrier ; the carriage of .the 
carbide in a vessel below the water reservoir ; and the 
adjustment of the feed of water by a screw-down needle 
has not changed from that day to the present time. 
The only addition has been the spring back for cycle 
lamps and a separate generator for motor cycle lamps. 

In the separate generator type, the gas is conveyed 
by rubber tubing to the burner of a separate lamp from 
a separate vessel holding water and carbide. Greater 
carbide and water-carrying capacity, heavier lamps, 
and consequent increased weight caused the lamp and 



Digitized by V3OOQ IC 



ACCESSORIES 



99 



generator portions to be divided, because it was found 
that heavy lamps of the self-contained pattern broke 
the lamp brackets. 

In addition to oil and gas lamps, candle-burning 
lamps have been tried, but were not popular on account 
of the poor illuminating power of a candle and the 
propensity they had to throw melted wax on to the 
lamp glass, thus obscuring the Ught. 




Fig. 24 

AN AMERICAN GAS LAMP 

The first of its kind to be used on cycles in England 

Electric lamps for cycles and motor cycles are of 
three descriptions : (1) Those where the current is 
taken direct from a dry battery or accumulator ; (2) 
where the current is derived from a generator which 
illuminates the lamp direct without the intervention 
of an accumulator ; (3) the motor cycle type with 
generator or dynamo (a separate unit or combined 
with the magneto, and termed a magdynamo), which 
•charges an accumulator and whence the current, so 
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held in reserve, goes to the lamp or lamps. (This last 
is a miniature generating set as used on motor-cars.) 

Electric lighting for cycles usually entails greater 
weight than oil or gas Ughting, and is a less powerful 
illuminant ; but it is cleaner and handier. Acetylene 
gas is, at present, the most powerful illuminant for its 
weight. 

No. 1 . The battery type has a dry cell or wet battery 
carried in a case on the frame, from which the wires 
go to the lamps. 

No. 2. The direct-type generator comprises a tiny 
dynamo driven by friction from the rim or tyre of one 
of the wheels (usually the front wheel), the wire passing 
direct to the lamp or bulb holder. The tiniest bulbs 
are used, seldom exceeding 4 volts and more often less. 

No. 3. This consists of a fairly heavy dynamo or 
generator ; an accumulator battery weighing up to 
15-20 lbs. ; and the connections, switch, etc., which 
may total 30-35 lbs. They are becoming increasingly 
popular on motor cycles, and provide an illuminating 
power that exceeds the average size of gas lamp used 
on a motor cycle. Their advantages are cleanliness, 
and the fact that if the battery is attended to and the 
machine is in fairly constant use, the generator main- 
tains a supply of current in the battery which is always 
available, without the mess connected with the cleaning 
and recharging of acetylene generators. 

Such items as tool-bags, luggage panniers, and cases, 
and similar accessories, made of leather, fibre, etc., are 
generally made by the saddle firms. 

Specialists in celluloid and leather look after the 
manufacture of tyre inflators, handles, gear cases of 
leather, and celluloid and similar goods. 

There are speciahsts in many other small accessories, 
too numerous to mention ; in fact, the accessory trade 
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is even more subdivided than the making of the actual 
machines. If the various processes were dealt with in 
detail, it would require very much more space than 
there is at my disposal to touch on only the fringe of 
each one. 
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CHAPTER XVIII 

PIONEER RIPES 

Nothing has, perhaps, done more to advertise the 
bicycle and the assistance it provides than the long 
distance pioneer rides of years ago, when intrepid 
cychsts set out to cross the Continent of Europe or to 
make a tour of the world, using a bicycle wherever 
possible. 

Among such notable performances are the late 
R. L. Jefferson's ride from London to Constantinople ; 
Charles Terront's journey from Petrograd (then St. 
Petersburg) to Paris; a joumaHst's tour with two other 
cyclists round the world, etc., etc. 

The writer was personally acquainted with the late 
R. L. Jefferson, and accompanied him on a 30 mile 
ride on the Saturday before he left England for Con- 
stantinople. Jefferson rode a Rover bicycle and did 
not encumber himself with a vast amount of luggage, 
relpng on being able to obtain what he wanted as he 
went along. An account of the performance that was 
pubHshed at the time showed that in many parts of 
Eastern Europe there were no roads, such as we know 
them, only cart or mule tracks deep in mud or loose with 
dust. Jefferson had many adventures on the way, 
but eventually reached his goal and repeated the 
performance at a subsequent date, using a small single 
cyUnder Rover motor-car. 

Terront's ride from Petrograd to Paris was done in 
1893, and accomplished in a few hours more than four- 
teen days. He travelled through Russia, Poland, 
Germany, Belgium, and France, and was accompanied 
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during part of the time by pacemakers on bicycles. 
Moreover, his manager and friends went from one 
stopping place to another by train, in advance of the 
cycHst, to make arrangements for his reception. Prac- 
tically everywhere along the route this French rider 
was met by groups of cyclists who escorted him from 
point to point and showed him the best route to take 




Fig. 25 
A MODERN ladies' DROPPED FRAME SAFETY BICYCLE, 
BUILT. BY RUDGE-WHITWORTH, LTD. 

to avoid steep hills and thick traffic. In Russia he 
had rather a sorry time on some of the vilest roads, 
or apologies for them, that are the only means of transit 
from town to town when once the rider is away from 
the precincts of Petrograd. 

This cross Continental journey was more in the nature 
of a record performance than Jefferson's ride to Con- 
stantinople, because Terront, on his Rudge, was out to 
do the distance against time.* He set himself the task 
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of accomplishing the total mileage (2,000 miles) in 
fourteen days, and would have done so but for the bad 
roads in Russia. 

In comparing these rides with any other performance 
of a similar nature undertaken with the aid of later 
inventions, such as motor cycles, motor-cars, and 
aeroplanes, it must be remembered that the cycUsts 
were often alone, that they had in some cases Uterally 
to carry their machines over precipitous hiUs, stony 
paths, and other almost impassable places. It not 
only speaks well for their grit and determination that 
they completed their tasks, but speaks volumes for the 
bicycles they bestrode that they ever finished the journey 
as complete imits. In fact, the bicycles of the Fraser 
party, and I think Jefferson's Rover, shed many parts 
en route which had to be replaced when spares were 
obtainable, or were otherwise patched up to enable the 
journey to be completed. 
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CHAPTER XIX 

THE MOTOR CYCLE 

A BOOK dealing with the cycle industry must necessarily 
include some reference to the petrol propelled type of 
cycle which is now so common a feature of our roads. 
The two industries are also so closely allied that one 
hardly knows where one begins and the other leaves off. 
Practically from the earliest time, when inventors 
turned their attention to mechanical propulsion on the 
road, it was the bicycle rather than the carriage on four 




Fig. 26 

THE SPARKBROOK TWO-STROKE MOTOR CYCLE, 

FITTED WITH A VILLIERS ENGINE 

The magneto is in the fl5rwheel 

wheels that they sought to provide with an engine. 
Thus it was that the earUest experiment with petrol 
propelled vehicles was an internal combustion engine 
fitted to a bicycle by Messrs. Daimler and Otto, in 
Germany, in 1886. Little was heard of this early trial 
because the Otto-Daimler engine was afterwards utilized 
and exploited for use on motor cars. In 1895 a weird 
motor bicycle appeared in Paris, made by two engineers 
named Wolfmuller and Geisenhof. This was the first 
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machine offered for public use, and it was brought to 
Humberts, Coventry, in 1896. It was too crude to 
gain the attention of the Coventry makers and little 
more was heard of motor cycles until 1897, when a 
Paris firm dealing in gramophones introduced the 
Werner front driven bicycle which, owing to ingenuity 
and fair reliability for those days, rapidly made a market. 
The Werner was exploited in this country by a Coventry 
firm called the Motor Manufacturing Co., who occupied 
part of the building now used by the Daimler Co. 

tVrtW 




Fig. 27 

DETAILS OF THE FLYWHEEL MAGNETO WHICH IS A 

FEATURE OF THE VILLIERS TWO-STROKE ENGINE 

The Werner inspired Coventry cycle mechanics to 
try their hands at a motor bicycle, but several early 
models known to the writer never saw more than the 
four walls of the shop in which they were built, because 
their tests never got to the road stage. 

Two Coventry engineers, named Perks and Birch, 
were among the first to produce a practical British 
motor cycle. They were employed by Singer & Co., 
and their engine was carried inside the wheel of the 
machine, first in the rear wheel and afterwards, for 
tricycles, in the front wheel. It was probably the first 
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motor bicycle provided with magneto ignition, but it 
was of what is termed the low tension type. The 
modem magneto machine produces a spark in a different 
manner and it is of a different nature electrically. As 
this book is not a technical treatise on motor cycle 
construction, the reader who wishes to know the details 
of various forms of magneto ignition should obtain 
Mr. A. P. Young's book. The Elements of Electro- 
Technics (Sir Isaac Pitman & Sons, Ltd.). The Singer 
bicycle was beautifully made and most ingeniously con- 
structed, but owing to the lack of elasticity in the trans- 
mission (it was geared direct to the wheel by toothed 
gearing) the vibration of the engine was very apparent 
to the rider. 

Between the advent of the Singer and the introduction 
of the Werner a good deal had been heard over here 
of another Parisiari production, the De Dion Bouton 
tricycle. These machines had been privately imported 
by a few enthusiasts in 1898-99, but at the Stanley 
Show in November, of 1899, the Ariel Cycle Co., of 
Birmingham, exhibited a motor tricycle and a quadri- 
cycle (a tandem passenger machine with four equal 
sized wheels). Their machine was made under Hcence 
from the owners of the De Dion Bouton patents, as 
were the Eadie and Enfield tricycles and quadricycles 
which had French made engines and accessories. At 
the same exhibition a small belt-driven motor bicycle, 
called the Minerva, and haihng from Antwerp, made 
its appearance in this country. 

The British motor cycle industry can be said to have 
started with the Stanley Show of 1899, because very 
little was known about motor cycles in this country 
until that time. In the following two years or so there 
was hardly a cycle maker who did not Hst a motor 
bicycle with a Minerva engine. Belgian and French 
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makers, however, were not to have everything their 
own way, for in 1903, a London maker, named J. A. 
Prestwich, put on the British market a Hght engine of 
28 lbs. which very soon leapt to the front, and was the 
precursor of the popular J.A.P. engines of to-day. 
Heavier t5^es of engine were fitted to Excelsiors, and 
gradually the trade increased. Between 1905 and 1907 
the demand for motor cycles showed signs of a slump; 




Fig. 28 

THE SINGLE CYLINDER OMEGA LIGHTWEIGHT 

SIDE-CAR MODEL 

cycle makers, one after the other, gave up making motor 
bicycles, but the Bat, Trimnph, Quadrant, Rex, J.A.P., 
and many others, stuck to their guns and despite the 
vagaries of battery ignition, unsuitable t5nres, and other 
troubles, they were eventually rewarded for their faith 
in the machine. The arrival of the high tension magneto 
solved the trouble of accumulator batteries, and firms 
who were fortimate or sufficiently long sighted to obtain 
deUvery of these machines from Germany, hardly ever 
looked back. Engines increased in size and power, 
two and four-cyclinder engines were introduced, the 
latter from Belguim, and very soon practically every 
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youthful and ambitious pedal cyclist was yearning for 
a motor. 

London clubs instituted trials and hill climbing 
competitions on a big scale, and the advertisement 
obtained from these largely aided the sale of motor 
cycles. For a very long time the daily press was 
extremely cynical respecting motor cycles and, in some 
cases, they had cause to be. However, Rome was not 




Fig. 29 

THE 6-H.P. TWIN CYLINDER ROYAL ENFIELD SIDE-CAR 

MODEL 

The engine has V type cylinders 

built in a day, and if some of the incompetent critics 
on the daily papers had tempered the wind to the shorn 
lamb a little, the industry would not have been so long 
climbing the rungs of the ladder of success. 

Up to about 1909-10 nearly every motor cycle was 
fitted with a four-stroke engine, as they are called to 
differentiate them from the two-stroke type. Briefly, 
the four-stroke engine has a power impulse, or explosion, 
every other revolution or every fourth stroke of the 
piston (down and up being counted as two strokes), 
whereas the two-stroke has an impulse every revolution 
or every two strokes of the piston. 
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In 1909-10, Alfred A. Scott, a Bradford engineer, 
brought out a two-cylinder, two-stroke bicycle, and it 
immediately gained prominence. The design of engine 
and bicycle was clever, and as the modem patterns 
have won the Tourist Trophy race in the Isle of Man on 
more than one occasion, it will be recognized that Mr. 
Scott is more than usually learned in motor cycle 
construction. 

Two-stroke engines had existed before, notably on 
the Lepape or Bechrone motor cycle, and were largely 
used in the United States and Canada for boat propulsion 
in smooth inland waters, but the Scott was different 
from these. As it possessed two cylinders and the 
impulse strokes in each occurred alternately at each 
revolution, the power strokes took place twice during 
one revolution of the crank shaft, the turning effort 
being, therefore, equal to that of a four-cylinder,, 
four-stroke engine. 

At this period in the history of the motor cycle 
practically every cycle maker had one or more motor 
bicycle models to offer, and many who had discontinued 
their manufacture re-started. In addition, many purely 
motor cycle concerns were launched to make nothing 
but petrol engine propelled machines. The success of 
the Scott caused a number of makers to turn their 
attention to the two-stroke engine, which was found 
to be particularly suitable for smaU light machines,, 
and the little two-strokes were produced in large quan- 
tities at lower prices than had obtained previously. 
The motor cycle now began to settle down to three 
classes of machine. 1. A smaU two-stroke lightweight 
for solo riding, with an engine of 2 H.P., to sell at about 
£30 to £40. 2. A medium weight four-stroke, single 
or twin cylinder machine for serious touring, with an 
engine up to 3J H.P., selling at £50 to £60. 3. A heavier 
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single or twin cylinder model from 5 to 8 H.P., for side- 
car touring, and costing from £75 to £100 complete. 
(These prices have since been approximately doubled.) 

Up to now the motor bicycle only has been dealt with, 
but quite early in the history of the industry the question 
of carrying a passenger in a fore-carriage or side-car 
was seriously attracting the attention of makers and 
riders aUke. The trailer and the quadricycle were the 




Fig. 30 

THE 4.H.P. TWIN-CYLINDER HUMBER 

The engine is of the hotizontally opposed cylinder tyipe 

first forms of passenger attachment. They were both 
superseded, first by the fore-carriage attachment and 
later by the side-car. Various claims have been made 
as to the origin of the side-car, but I believe the first 
practical design was protected by a smaU London firm 
of cycle makers and sold to the Cycle Components, 
Ltd., Birmingham. The idea was ridiculed as im- 
mechanical, but it remains to-day the most economical 
form of passenger motoring and without it not more than 
one-quarter to one-third of the motor bicycles manu- 
factured would be sold. The manufacture of side-cars 
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in quantities was first undertaken by Mills & Fulford, 
Coventry, followed by W. Montgomery, of Bury St. 
Edmunds. These two firms were for several years the 
largest makers of this attachment, which was usually 
bought separately, and was seldom fitted to the motor 
bicycle until the latter was deUvered to the customer. 
The chief advantage claimed for it, at first, was that it 
could be attached to and removed from the bicycle, 
so converting the latter from a solo machine to a pas- 
senger vehicle and vice versa at will. Its chief advantages 
were, however, that it allowed rider and passenger to 
converse more easily than the fore-car attachment, and 
above aU there were two wheel tracks instead of three, 
as with a fore-car. Unmechanical it may be, but it 
fills the bill and is preferred to-day by many experienced 
motorists to any small car that is obtainable at prices 
within about 50 per cent, over its cost. In other words, 
owing to its speed, simplicity, economy, and reHability, 
a side-car combination at ;f200 is often a better purchase 
than a little motor car at £300. 

The drawback is that, however well protected the 
passenger may be, the cycUst has to face bad weather 
and get wet as in the case of solo riding. The early 
forms of side-car had wicker and cane chairs, very open 
and draughty, the passenger sat bolt upright, and there 
was httle comfort in the best of them. To-day a side-car 
body is made of metal or wood, has a side door, springs 
in the upholstery, windscreen, hood, etc., just Uke a 
miniature car, and the wheel is sometimes sprung on 
car lines. The passenger is therefore quite as comfort- 
able as if in a motor car and quite as well protected 
from the wind and rain. 

Many firms specialize in the manufacture of side-cars, 
which are seldom made by cycle or motor cycle com- 
panies, and although the frames and wheels are a branch 
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of the cycle industry, it is a trade quite separate from 
cycle making. 

For many years the motor cycle laboured under a 
disadvantage, in so much that it possessed no change 
speed gear or clutch. To start the engine the whole 
machine had to be pushed along at a smart trot imtil 
the engine began to work, when the rider had to make a 
*' running mount " and put one foot on the left pedal 




Fig. 31 
THE MILLFORD SIDE-CAR 

of the crank axle and swing the other leg over the back 
wheel. This required some agihty to perform with 
success. 

Gradually, the trade brought out change speed gears 
and clutches. The latter enabled the engine to be 
started with the bicycle at rest, the change speed gear 
enabled steep hills to be climbed without hard pedalling 
or dismounting and running alongside. The change 
speed gears are dealt with separately in Chapter VIII. 
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The latest models of motor cycle have all the attributes 
of a well-designed motor car chassis, and some are 
best described as a car chassis on two wheels. The 
outstanding difference between a motor car and a 
motor cycle is that the latter is practically always 
fitted with an air cooled engine, i.e. an engine which 
radiates the heat generated by the explosions of gas in 
the cylinder directly from the cyhnder to the atmosphere, 
instead of through the medium of water. Between the 
cylinders of most car engines and the atmosphere there 
is a jacket of water conducting the heat to a radiator, 
through which the water passes from top to bottom 
by natural circulation. There are instances of water- 
cooled bicycle engines and air-cooled car engines, but 
the cycle engine is normally air-cooled. 

The motor bicycle represents the latest and most 
improved form of cycle extant, and the evolution of the 
cycle industry from its first introduction to this coimtry, 
in 1868, to the present day has meant emplo5niient for 
thousands of workers and fortunes for many employers. 

Whether the cycHst elects to provide the motive force 
by his own efforts or prefers to call in the aid of the 
internal combustion engine is a question of personal 
choice. The pedal bicycle, as it is termed, provides 
exercise with recreation, and the motor is therefore 
scorned by some athletic enthusiasts. The dependabiHty 
and speed of the motor cycle are, however, now an 
estabhshed fact, and the advantages of the mechanical 
propulsion cannot be overlooked where time is a factor. 
On the other hand, the pedal bicycle is a restful and 
noiseless form of locomotion for those who do not care 
for the hurry and bustle of a motor cycle ride, and 
cycHng, when undertaken in accordance with ones 
powers, is probably the most health giving form of 
recreation for the mind and body. 
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CHAPTER XX 

THE FUTURE OF THE INDUSTRY 

To write of the future one becomes a kind of prophet, 
and the forecasting of events is a dangerous thing to 
undertake. However, this being the final chapter of 
my book on the cycle industry, I will risk it on the 
assumption that if I prophesy what does not materialize, 
I shall not be alone in having stated what did not 
subsequently prove true. 

The cycle industry of the future is assured, because 
no matter what happens there always must be a big 
demand for the cheapest form of locomotion known. 
Aye, even cheaper than walking. Is not leather more 
costly than rubber and does not a bicycle tyre cover 
outlast several boot soles, besides being a quicker means 
of getting about, either for work or pleasure ? 

We can therefore safely assume that bicycles will 
always be with us, because if a very cheap form of power 
were ultimately devised for propeUing a bicycle on 
present motor cycle Unes, no machine so fitted could 
be produced and sold at the cost of a bicycle that is 
propelled by human power. 

The industry, however, may not remain on its present* 
lines. Like the gun trade and some other industries 
it may ultimately become so sub-divided that no manu- 
facturer will be able to afford to make a complete 
bicycle on his own premises. Taking the gun trade as 
an example, Birmingham is or was, before the war, the 
centre of the gun making industry. Gun makers date 
back centuries, whereas cycle makers have hardly 
attained their fiftieth year. Now the gun trade is so 
sub-divided that, apart from a few notable examples, 
a gun assembler can buy every part of a gun from 
specialists, and the price of the finished article depends 

115 

Digitized by V3OOQ IC 



116 THE CYCLE INDUSTRY 

on the amount and quality of workmanship that is 
put into it. 

The bicycle trade, with some exceptions, was leaning 
in the same direction in 1914, and at the time of going 
to press has hardly recovered from the after effects 
of the war. It must, however, tend to develop more 
and more into a speciaUzed form of trade where manu- 
facturers will concentrate on one part, and so reduce 
prices and competition to such a level that no maker 
who attempts to make all the machine under one roof 
can hope to withstand. 

At the time these pages went to press there existed 
a protective tariff on bicycles imported from abroad 
of 33 J per cent., which held back imports from Germany, 
U.S.A., and Japan. 

Japan has long threatened to export bicycles to this 
country, Germany could do so with advantage to herself 
owing to the rate of exchange, and U.S.A. could possibly 
do a certain amount of trade here. All are at present 
prevented by a wise tariff from competing with British 
makers while the latter labour under present dif&culties. 

No one can tell exactly what will occur, but I think 
the British cycle maker eventually will be able to survive 
all forms of competition from abroad, but that will 
hardly suf&ce to keep him going on full time if he be 
barred out of other coimtries and only has home demands 
tofiU. 

The cycle trade has a well organized Union to conduct 
its annual exhibition, frame regulations for the conduct 
of its membership in trading with the agents, to watch 
its interests in ParUament and generally safeguard the 
industry, the members of which are practically all in 
the Union. 

The full title of this organization is The Cycle and 
Motor Cycle Manufacturers' and Traders' Union, and 
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its headquarters are The Towers, Coventry ; the 
manager being Major Watling and the secretary Mr. 
Timerick. 

In conclusion, those who imagine the cycle industry 
has anj^ing left of its old time sporting glamour, when 
to be connected with it was regarded by some as a 
pleasant means of existence hovering between work 
and play, with a big proportion of the latter, should at 
once disabuse their minds of any such ideas. The 
cycle industry is now one of Britain's staple trades, and 
has settled down on industrial lines of great magnitude. 
Enormous sums of money are locked up in plant and 
machinery at its various factories and works which 
produce the subsidiary articles that go to make up that 
portion of the trade known as accessories. It is quite 
impossible to give an accurate figure as to the amount 
of this capital or the nrnnber of employees, partly 
because a good portion of the capital is in private 
concerns and also on account of the cycle and motor 
industries being interconnected to so great an extent 
that it is difiicult to say where one begins and the 
other ends. 
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The Most Economical 
Form of Motoring 

IS THAT OBTAINED BY USING A 

MOTOR CYCLE & SIDECAR 

The Sidecar which gives the greatest comfort 

to its occupant and entails the least strain 

upon the Motor Cycle and its Driver is the 

" MILLFORD-ROCK" 




The 



'Millford-Rock ** Chassisless Sidecar Model One. 

{Patents pending) 



Our current lists shew designs intended 

to meet all tastes and requirements. 

They include Touring Models, a Family 

Model and Two-S eater {tandem) Model 

The making of Sidecars with us dates from May, 1903 
''EXPERTO CREDE" 

sole Makers: MILLS-FULFORD, Ltd. 

Crown Works, COVENTRY 

Wirea: "CROWN COVENTRY" 'Phone No. 40 COVENTRY 
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other illustrations Ret 

COMMERCIAL GEOGRAPHY OF THE BRITISH EMPIRE ABROAD AN? 
FOREIGN COUNTRIES. In crown 8vo, cloth, 205 pp., with 35 coloured maps 
a nd p lates, xi black and w hit e map s^and end-paper maps . . . Het 2/6 

COMMERCIAL GEOGRAPHY OF THE WORUX In crown 8vo, doth, 3S0 pp., with 

about 90 maps and plates Ret 4/B 

EXAMINATION NOTES ON COMMERCIAL GEOGRAPHY. By W. P. Rotter, 

M.Com. Size 6i i n. by 3} in., cloth, X20 pp Ret fl^- 

EOONOMIC GEOGRAPHY. (See "Economics" page 6) 

THE ELEMENTS OF COMMERCIAL HISTORY. By Fbbo Haxx, M.A., B.Com., 



2/6 



F.C.I.S. in crown 8vo, cloth, X64 pp. . . . . '^ .* Ret 2/6 
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OOMMEBOIAL BI8I0BT. By J. R. V. MAitCHAtrr, iLA. In ctown 8vo, doth 

gUt,272PP. Net 5/6 

PBOrCIPLBS OF COMMERCIAL BISTORT. By J. Stephenson, M.A., M.Com.,B.Sc 

IndemySvo, cloth, 279 pp Net 7/6 

BOONOMIO HI8I0BT. {Su " Eooiroiacs " below.) 

ECONOMICS 

THE ELEMENTS .Of VOLBSOiL EOQNOMT. By H. Hall, B.A. In crown 8vo, 

cloth, X40 pp. Net 8/- 

OTHDE TO PQLmCAL EOQNOMT. By F. H. Spbncbr, D.Sc. , LL.B. In crown 8vo, 

cloth gilt, ZS2 pp. Net 6^ 



OUTLINES OF THE ECONOMIC BISIOET Of ENCOiAND : A Stndy in Soeial 
Development By H. O. Mxsbdith, M.A., M.Com. In demy 8vo, cloth gilt, 
376 pp Net 7/6 



Development By H. O. Mxsbdith, M.A., M.Com. In demy 8vo, cloth gilt, 

376 pp. . . Net 

ECONOMIC OEOORAFHT. By Tohn McFarlamx, M.A., M.Com. In demy 8vo. 



clothgilt, s68 pp., t8 illustrattons Net 10/6 

THE mSTOBT AND ECONOMICS Of TRANSPORT. By A. W. Kirkaldy. M.A., 
B.Litt. (Oxford), M.Com. (Birm.), and A. Dudlxy Evans. In demy 8vo, 

cloth gilt, 350 pp Net 16/- 

■ EOONOM- ~ 



THE EOQNOMIOS Of TELEGRAPHS AND TELEPHONES. By John Les, M.A. 

^^ I n cro wn 8v o, do t h ^ t, 92 pp. Net S/6 

INDUSTRY AND UNANGE. (Sapplementuy Vdame.) Edited by A. W. Kirkaloy. 

M.A., B.Litt.. M.Com. In demy 8vo, cloth. 180 pp Net 6/- 

LABOUR. CAPITAL AND FINANCE. By "Spectator" (W. W. Wall, F.J.I., 

F.S.S.). In crown 8vo, cloth, 127 pp. Net 6/6 

OUTLINES OF LOCAL OOVERNmnl By John J. Clarke, M.A., F.S.S. In 

c rown 8vo, 8 3 pp. , paper board s Net S/6 

OUTLINES Of CENTclAL GOVERNMENT. By the same Author. In crown 8vo. 

OUT^Jis OF INDUS'lRIAL AND SOCIAL ECQNOIOCS. 'By the same Autho? 

^In crown 8vo. 108 op. Net 1/6 

THE HOUSDfO PROBUEHb By J. J. Clarke, M.A., F.S.S. In demy 8vo, doth, 

540 pp. . Net 81/- 

VALUE TOR MONET By Sir Wm. Schooling, K.B.E. In crown 8vo, doth 

160 pp. . Net ^6 

TALKS WITH WORKERS. In crown 8vo, limp cloth Net 8/- 

mCnONART OF ECONOMIC AND BAnmnf TERMS. By W. J. Weston, M.A., 

B.Sc., and A. Crew. In crown 8vo, doth, 166 pp. .... Net bf- 

BANKING AND FINANCE 

THEEXAMENT80FBANKIN0. ByJ. P.Gandy. Incrown8vo,cloth,'x40pp. Net 8/- 
BANK ORGANIZATION. MANAGEMENT, AND ACCOUNTS. By J. F. Davis, M.A. 

D.LitM LL.B. (Lond.) In demy 8vo, doth gilt, 165 pp., with forms . . Net 6/- 
MONET, EXCHANGE, AND BANKING, b fliflir PrftotiML Theoretieal. and Leftl 

AipeetL By H. T. Easton, A.I.B. Second Edition, Revised. In demy 8vo, 

doth, 312 ppj Net 6/~ 

PRACTICAL BANXlNGw By J. F. G. Baosbaw. With Chapters on The Ptinoiplei 

ol Coneney, by C. F. hannaford. A.I3., and Biak Book-keeptof. by W. H. 

Pbar d. In demy 8vo , doth gilt, aboot 400 pp. Net 7/6 

BANKERS* SECURITIES AGAINST ADVANCOBS. By Lawrencb A. Fooo, 

Cert. A.I.B. In demy 8vo, doth gilt, 133 pp. Net 6/- 

BANKERS* ADVANCES. By F. R. Stead. Edited by Sir John Paget, K.C. In 

demy 8vo, doth, 144 Pp. Net fl/- 

FOREIGN EXCHANGE, A PRIMER OF. By W. F. Spalding. In crown 8vo., 

cloth, 108 pp. . ^. Net 8/6 

FOREIGN EXCHANGE AND FOREiaN BILLS IN 1HB0RT AND IN PRACTICE. By 

W. F . Spalding, Cert. A.I.B. In demy 8vo, doth rilt, 227 pp. . . Net 7/6 
EASTERN EXCHANGE. By W. F. Spaldimo. In demy 8vo, doth, 375 pp., 

illustrated. Third Edition Net 16/- 

TALKS ON BANKING TO BANK flf'WmtM By H. E. Evans. In crown 8vo, 

doth . , . r Net 8/8 



SmpUl INTEREST TABISS. By Sir William Schooling, K.B.E. In crown Ato, 

cloth gilt . . Net 81/- 

DICnONART OF BANKING. A Complete EnoydopMdift ol BanUiig Law and 
Pnotioe. By W. Thomson and Lloyd Christian. Third Edition. In crown 
4to, half le ather gttt, 641 pp Net 30/- 

NOTES ON BANKING AND COMMERCIAL LAW. By T. Lloyd Daviss. In 

fcap 8vo, 100 pp. . . Net 9/- 

TnXA DEEDS, AND THE RUDIMENTS OF REAL PROFERTT LAW. By F. R. 

Stsao. In crown 8vo doth, 151 pp. • Net 6^ 
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INSURANCE 

CHB FRINCIPU&S OF INSURANGB. By J. Alfksd Eke. In crown 8vo, doth, 

160 pp Nek 8/6 

INSU&AH(9L By T. E. Young, B.A., F.K.A.S. A complete and practical exposition. 
With sections on WcMTkmen's Compensation Insurance, by W. R. Strokg, F.I. A., 
and The National Insurance Scheme, by Vyvyan Mark, F.F.A., F.I A. Third 
E dition. Re vised and Enlarged. In demy 8vo, cloth gilt, 440 pp. . . Net 10/6 

QUIDS TO LIFE ASSUBiflOE. By S. G. Leigh, F.I.A. In crown 8vo, cloth gilt, 

IN8in^& OmCB OBOAHIZATldR, KANAOEMEaiT, AND AOoduNTft. By 
T. £. Young, BA., F.R.A.S., and Richard Masters, A.C.A. Second Edition, 
Revised. In demy 8 vo, cloth gilt, 146 pp Nek 6/~ 

GUIDE TO MMUNB ufSUsANGE. By Henry Ksatb. In crown 8vo, cloth gilt. 

203 pp^ Nek 1/6 

THE raiNCIPLES OF MABINE LAW. {See p. 10.) 

TALKS ON INSURANOE LAW. By J. A. Watson, B.Sc., LL.B. In crown 8vo, cloth, 

140 pp Net (V- 

SHIPPING 

BitirrmQ . By A . Hall and F. Hsywood. In cr own S vo, cloth, 136 PP;^. Nek 2y'~ 
8BIPFING OmCE OBOANIZATIQN, MANAGEMENT; AND ACCOUNTS. By 

Alfred Calvert. In demy Svo, cloth gilt, 203 pp Net 6/- 

THE EZPOBTER'S HANDBOOK AND GLOSSABT. By F. M. Dudeney. With 

Foreword by W. Egungton. I n dem y Svo, cloth g ilt, 254 pp . . . Nek 6if- 

OQNSULAB BEQUIBEMENTS FOB EZPOBTEBS AND 8HIPPEBS TO ALL PABTS 

OF THE WOBLD. By J. S. Nowery. In crown Svo, cloth, 82 pp. Nek 2/6 

CASE AND FBEIGHT COSTS. The principles of calculation relatmg to the cost 

of, and freight on, sea or commercial cases. By A. W. E. Crosfield. In crown 

Svo, cloth, 62 pp Nek £/- 



SECRETARIAL WORK 



HOW TO BECOME A FBIVATB SBCBETABT. By J. E. McLachlan. In crown 

Svo, doth, 120 pp Nek S/6 

COMPANY SECBBTABIAL WOBK. By £. Martin, F.C.I.S. In crown Svo, 

cloth, 154 PP Nek 2/- 

OUIDE TO COMPANY SECBBTABIAL WOBK. By O. Oldham, A.C.I.S. In 

c rown Sv o, clo th f ilt, 256pp Net 8/6 

GUIDE FOB THE COMPANY SECBBTABY. By Arthur Coles, F.C.I.S. lUus- 

trated with 7t> facsimile forms. Second Editi(m, Revised and Enlarged. In 

demy Svo, cloth gilt, 432 pp Net tl- 

COMPANY SECBETMtY*SVADEMECUM. Edited by P. Tovby, F.C.I.S. Pocket 

size, doth, a7o pp. , . . . Net 8/6 

SECBETABY'S HANDBOOK. Edited by Herbert E. Blain. In demy Svo. 

cloth riit,i6Spp Nek 6/- 

THE CHAuMAN'S MANUAL. By Gurdon Faun, of Gray't Itm, Barrister-eU-Law, 

and Ern est Martin, F.C.I.S. In crown Svo^cloth gilt, 192pp. . . Nek 8/6 
PBOSPECTUSBS: HOW TO BEAD AND UNDEBSTAND THEM. By Phiup 

TovEY, F.CI.S. I n dem y Svo, clot h gilt, 109 pp . . . . Nek 6/- 

OUTUNES OF TBANSFE B PB OCEDUBE IN CONNECTION WUH STOCKS» 

SHABES, AND DEBENTUBES OF JOINT STOCK COMPANIES. By F. D. 

Head, B.A. (Ozon), of Lincoln's Inn, Barrister-at'Lam. In demy Svo, doth 

gilt, 1 12 pp . Nek 1^6 

WHAT IS THE VALUE OF A SHABE P By D. W. Rossitbr. In demy Svo, limp 

doth, 20 pp. . Nek Sl/S 

HOW TO TAKE MINUTES. Edited by E. Martin, F.C.I.S. Second Edition, 

Enlarged and Revised. In demy Svo, cloth, i26_pp. .... Nek 2/6 
DICIIONABY OF SEOBETABIAL LAW AND PBACTIGE. A comprehensive Ency- > 

dopaedia of information and direction on all matters connected with the work of 

a Company Secretary. Fully illustrated with the necessary forms and documents. 

V/iih sections on special branches of Secretarial Work. With contributions by 

nearly 40 eminent authorities. Edited by Phiup Tovey, F.C.I.S. In one vd., 

half leather gilt, lozi pp. Third Edition, Revised and Enlarged • . Nek 42/- 
FACSnOLE COMPANY FOBMS. {Su p. 4.) ^ 

COMPANY ACCOUNTS. (See p. 3.) 
COMPANY LAW. {Su p. xi.) 

INCOME TAX 

PBACnCAL INCOME TAX. A Guide to the PreparatiGn of Income Tax Returns. 

By W. E. Snellinc. In crown Svo, cloth, 136 pp. . . » .Nek 3/8 

' Digitized by V3OOQ IC 



nrOOMB TAX AHD SUPER TAX FRAOnOB. By W. £. Snblling. Fourth Edition* 

In demy 8vo, cloth gilt, 1 8a pp Net 12/6 

OOALlDQfES^GESSPATIEBNTl GovsnteePftymeiits and Levies foe Closed Mines. 

By W. E. Snelling. In demy 8vo, cloth gilt, i8o pp. . . . Ret 12/6 

nrOOMB TAX AND SUPER-TAX LAW AND OASES. Including the Finance Act. 
1918. By W. E. Snelling. Fourth Edition, Revised. In demy 8vo, cloth gilt, 

472 pp. (In the press.) 
EXCESS PROFITS (inclndine Ezoeas Mineral Rigbtf) DUTY, and Leviee ondei the 

Momtionf of Wu Aoti. By W. E. Snelling. Sixth Edition. Revised and 

Enlarged. In demy 8vo, cloth gilt, 516 pp. Net 21/- 

SXJPER TAX TABLES. By G. O. Parsons. DemySvo . Net 1/- 

INDUSTRIAL ADMINISTRATION 

THE PSTGHOLOGT OF MANAGEMENT. By L. M. Gilbreth. In demy 8vo, doth 

EMILOnCBNT MANAGEMENT. Compiled and Edited by Daniel Bloomfisld. 

In demy 8vo, cloth, 507 pp Net 8/6 

PROBLEMS OF LABOUR. Compiled and Edited by Daniel Bloomfield. In demy 

8vo, cloth, 434PP- ^ . . Net 8/6 

LECTURES ON INDUSTRIAL ADMINISTRATEON. Edited by B. Muscio, M.A. 

In crown 8vo. cloth, 276 pp Net 6/- 

INDU8TRIAL CONTROL (Applied to Mannfactoie). By F. M. Lawson, A.M.I.C.E., 

A.M.I.Mech.E. In demy 8vo| cloth, 130 pp Net 6/6 

COMMON SENSE AND LABOUR, By S. Crowther. In crown 8vo, 284 pp., cloth 

Net 6/6 

CURRENT SOCIAL AND INDUSTRIAL FORCES. Edited by L. D. Edie. In demy 

8vo. cloth, 394 pp. . Net 12/6 

OUTLINES OF INDUSTRIAL ADMINISTRATION. By R. O. Herford, H. T. Hiloage 

and H. G. Jenkins. In de my 8vo , cloth Net 6/- 

MODERN INDUSTRIAL MOVEBIENTS. Edited by D. Bloomfield. In demy 8vo, 

doth,38opp Net lQ/6 

BUSINESS ORGANIZATION AND MANAGEMENT 

OFFICE ORGANIZATION AND MANAGEMENT. INCLUDING SECRETARIAL 

WORK. By Lawrence R. Dicksee, M.Com., F.C.A., and H. E. Blaik. 

Fourth Edition, Revised, la demy 8vo, cloth gilt, 314 pp. . . . Net 7/6 
MUNICIPAL ORGANIZATION AND MANAGEMESiT. Edited by W. Bateson, 

A.C.A., F.S.A.A., In crown 4to, half leather gilt, with 250 forms, diagrams, etc., 

503 PP Net 25/- 

COUinnNG-HOUSE AND FACTORY ORGANIZATION. By J. Gilmour VViluamson. 

In demy 8vo, cloth gilt, 182 pp N^ 6/'- 

SOUdTORS' (UraiCB ORGANIZATION. MANAGEMENT. AND ACCOUNTS. By 

E. A. Cope, and H. W. H. Robins. In demy 8vo, cloth gilt, 176 pp., with 

numerous forms Net ii" 

COLLIERT OFFICE ORGANIZATION AND ACCOUNTS. By J. W. Iknss, F.C.A., 

and T. Co lin Cam pbell, F.CL In demy 8vo, cloth gilt, 135 pp . . Net 6/- 

OLUBS AND THEIR MANAGEMENT. By Francis W. Pixlby, F.CA. Of the 

Middle Temple. Barrister-at-Lauf. In demy 8vo. cloth gilt, 240 pp. . .Net 7/6 
DRAPERY BUSNESS OBGANIZATIOll. MANAGBMBRT AND ACCOUNTS. By 

J. Ernest Baylsy. In demy 8vo, cloth gilt, 302 pp Net 7/6 

GROCERY BUSINESS ORGANIZATION KSD MANAGEMENT. By C. L. T. 

Beeching and J. Arthur Smart. Second Edition. In demy 8vo, 

cloth, 160 pp - - . . Net 6/- 

ntDUSTRIAL lEAFFlO BAHAOEMEIIT, By Geo. B. I.ibrkhden. With a 

I'Vir^word bv C E. MusoJtAVtt. In dBmy Bvo, cloth gilt. ^60 pp. . . Net 7/6 

SmPPINii OBfiAKlZATlDN. UANAGEMOTT AND ACCOnNTS, {Src p. 7.) 
INSUBANCE OFFICE QBaANIZ^TIOV^ lUN AQEMEHT Am) ACCOUNTS. {See p. 7.) 
BANK CB^ANIZATION AND MANAGIHENT. [See i^ 6,) 

THE CARD INDEX BTfSTEM. Isi crown 3vd, ioq pp. . . Net 8/- 

FfLHTG SY&TEMS. By E. A, Cope. In crowxi 8vo, tloth gilt, aoo pp.. Net 8/6 
A KAJTDAL OP DDPLIOATIHG MBtSODS, By W- DESBOHoueit. In demy 8vo, 

cloth, gc pp, ... ........ Net 6/* 

ADVERTISING AND SALESMANSHIP 

ADVERTI8DIG. By Howard Bridgewater. In crown 8vo, cloth, xoo pp. . Net 8/- 

ADS. AND SALES. By Herbert N. Cass on. In demy 8vo, cloth, 167 pp., . Net fl/6 
IBE THEORY AND PRAOTICE OF ADVERTISING. By W. Dill Scott, Ph.D. 

In large crown 8vo, cloth, 6x illustrations Net 7/6 
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ADVBB9I8III0 AS A BUSDIBSS fOBOB. By P. t. CRftuKo-roK. tn demy 8vo, 

cloth gilt, s86 pp. Net 8/6 

THB HEW BUSmESS. By Harky Tipper. Iq demy 8vo, cloth gilt, 406 pp. Net 8/6 
THE CRAFT OF SILENT SALESKANSHIP. A Guide to Advertisement Constnictioa. 

By C. Maxwell Tregurtha and J. W. Frinos. Foreword by T. Swinborkb 

Sheldrake. Size, 6^ in. by 9^ in., cloth, 98 pp., with illustrations . Kei 6/- 
TBB PSYGHOLOGT OF ADVERTISINe. By W. Dill Scott, Ph.D. In large crown 

8vo, cloth, with 67 illustrations Net 7/6 

HOW TO ADVERTISE. By G. French. In crown 8vo, cloth, with many 

illustrations Net 8/6 

THE MANUAL OF SUCCESSFUL ST0RBKEEPIN6. By W. R. Hotchkin. In 

demy 8vo, cloth, 298 pp. Net 8/6 

KAfxuMkVttan By W. A. Corbion and G. E. Grimsdalb. In crown 8vo, doth, 

186 pp Net 8/6 

PRAOnCAL SALESMANSHIP. By N. C. Fowler, assisted by 29 expert Salesmen, 

etc In crown 8vo, cloth, 337 pp. Net 7/6 

COMMERCIAL TRAVELLINO. By Albert E. Bulu In crown 8vo, doth gilt. 

170 pp. Net 8/6 



BUSINESS HANDBOOKS AND WORKS OF 
REFERENCE 

BUSINESS MAN'S ENGTGLOPAEDIA AND DIOnONART OF COMMERCE. Edited 
by J. A. &.ATBR, B.A., LL.B. (Lond.). Assisted by about 50 spedalists as con- 
tributors. A reliable and oomi»rehensive work of reference on all commerdal 
subjects, spedally written for the busy merchant, the commercial student, and the 
modem man of affairs. With numerous maps, illustrations, facsimile business 
forms and legal documents, diagrams, etc In 4 vols., large crown 4to (each 
about 450 pp.), doth gilt. {In the press,) 

BUSINESS MAN'S GUIDE. Edited by J. A. Slater, B.A., LL.B. Seventh Edition, 

Revised. In crown 8vo, doth, 520 pp Net 6/6 

COMMERCIAL ARBITRATIONS. By E. J. Parry, B.Sc., F.I.C, F.CS. In crown 

8vo, doth gilt, 105 pp. Net 3/6 

MOTOR ROAD TRANSPORT FOR COMMERCIAL PURPOSES. By J. Phillimore. 

Indemy8vo,doth,2i6pp Het 12/6 

THE MONEY AND THE STOCK AND SHARE MARKETS. By Eiul Davies. 

In crown 8vo, doth, 124 pp. Het fl/- 

THE INVESTOR'S MANUAL. By W. W. Wall, F.S.S., F.J.I. In crown 8vo, 

doth, 122 pp. Net 8/6 

THE BISTORT, LAW. AND PRACTICE OF THE STOCK EXCHANGE. By A. P. 
Foley, B.A., Bairister-at'LttWt and F. H. Carruthbrs Gould, of the Stock 
Exchange. Third Edition, Revised. In demy 8vo, doth gilt, 348 pp. . Net 7/6 

DICnONART OF THE WORLD'S COMMERCIAL PRODUCTS. By J. A. Slater. 

BA., LL.B. (Lond.). Second Edition. In demy 8vo, doth, 170 pp. . Net 8/6 

COMOIODITIES OF COMMERCE. By J. A. Slater, B.A.. LL.B. In demy 8vo 

doth, 160 pp. Net ^. 

DISCOUNT, COMMISSION, AND BROKERAGE TABLES. By Ernest Heavingham. 

Size 3 m. by 4^ in., doth, 160 pp. Het 1/6 

BUSINESS TERMS, PHRASES, AND ABBREVIATIONS. Fourth Edition, Revised 

and Enlarged. In crown 8vo, cloth, 280 pp 5e4 3^_ 

MERCANTILB TERMS AND ABBREVIATIONS. Containing over 1,000 terms 
and 500 abbreviations used in commerce, with definitions. Size 3 in. by 4} in., 
cloth, 186 pp. . . . . . , . . . . Net 1/6 

A COMPLETE GUIDE TO THE IMPROVEMEnT OF THE MEMORY. By the l^te 

Rev. J. H. Bacon. In fodscap 8vo, doth, 118 pp jg^ |/6 

TRADER'S HANDBOOKS. In crown 8vo, cloth, 360 pp. . . . Each Net 8/6 
Ditpeiy and Diapen' Aoeoonts. By Richard Beynon. 

. jigponnij^ By s. w. Francis. 
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COMMON COMMODITIES OF COMMERCE 
AND INDUSTRIES 

In each of the handbooks in this series a particular product or industry is treated by an 
expert writer and practical man of business. Beginning with the life history of the plant, 
or other natural product, he follows its development until it becomes a commercial commodity, 
and so on through the various phases of its sale in the market and its purchase by tiie 

consumer. 
Each book in orown 8vo, olottw with many iUiutrations, Ss. net 

TBLBORAPHY. TELEPHONT AMD 



T EA 

OOVFEE 

8U0AB 

OILS 

WHEAT AND ITS FBQDUOTS 



moil AM D 

OQPPEB 

GOAL 



LBATHEE 

oonoE 

giT.ir 
WOOL 



lOBAOOO 

CLATS AMD OLAT PRODUCTS 

PAPEB 

SOAP 

GLASS AMD GLASS MAKIMG 

GUMS AMD BESIMS 

THE MOTOR IMDUSTRT 

IH E BOOT AMD SHOE IMDUSTRT 

CLOTHIMG IMDUSTRT 

ICE AMD COLD STORAGE 

ELECTRIC LAUP IMDUSTRT 



WIRELESS 
GAS AMD G AS MAKIMG 
FURMTFURE 

COAL TAR AMD SOME OF ITS PRODUCTS 
PBTROUEUM 

SALT AM D THE SALT IMDUSTRT 
FABRICS 



CCntDAGE AMD CORDAGE HEMP AMD 

PIBRES 
CARPETS 
ASBESTOS 
PHOTOGRAPHT 
AOmS AMD ALKALIS 
SILVER 
GOLD 

PAIMTS AMD VARMI8HES 
EMX? TRICIT T 

A LUaPMI UM 

BUTTER AMD CHEESE 

BRITISH CORN TRADE 

ENGRAVIMG 

LEAD 

STOMES AMD QUARRIES 

EXPLOSIVES 

PERFUMERT 



LAW 

I OF COMMERCIAL LAW. By A. H. Douglas, LL3. (Lond.). 

In cro wn 8v o, doth, 128 pp Met 

THE COMMERCIAL LAW GE EMGLAMD. By J. A. Slatkx, B.A., LL3. (Lond.). 

^In crown 8vo, cloth, 252 pp. Seventh Edition Met 

THE LAW OF CONTRACT. By R. W. Hoixiun>, M.A., M.Sc, LL.D. Of the MiddU 

Temple t Barrister-tU-Law. In demy 8vo, cloth, xao pp. . . Met 

QUESnOMS AMD ANSWERS IN COMMERCIAL LAW. By J. Wells Thatcher, 

BanisUrHd^Lam, In crow n 8vo, c loth gilt, 172 pp Net 

EXAMINATION NOTES ON COMMERCIAL LAW. By R. W. Holland, O.B.E., 

M.A., M .Sc., LLJ). Qoth, 6J in. by 3i in., 56 pp Net 

ELEMENT^T L AW. By E. A. Cope. In crown 8vo, doth, 228 pp. . . Net 
LEGAL TERMS, PHRASBS, AND ABBREVIATIONS. By E. A. Cope. Third 

Editio n. In crown 8vo . clo th, 2x6 pp Net 

SOUOITOR'S CLERK'S GUIDEi By the same Author. In crown 8vo, doth 

gilt. 216 pp Net 

CON VEX ANCuiG. By E. A. Cope. In c rown 8vo, doth, 206 pp. . . Net 

WniiS, EXECUTORSk AND TRUSTEES. With a Chapter on Intestacy. By 

J. A. Slater, BA., LL.B. (LcMid.). In foolscap 8vo, doth, 122 pp. . Net 
THE LAW RELATDia TO TRADE CUSTOMS, MARKS, SECRETS. RESTRAINTS. 

AGENCIES, ete.. eto. By Lawrence Duckworth, Bamster-tU-Law, In 

f oo lscap 8vo, clotn, ii6_pp. Net 

MERCANTlLB LAW. By f. A. Slater, B.A., LL.B. (Lond.). In demy 8vo, cloth ~ 

gilt, 464 pp. Fourth Edition Net 

BHIS, cheques, and notes. By J. A. Slater, B.A., LL.B. Third Edition. 

I n dem y 8vo, cloth gilt. 2i|jpp Net 

PBINCIFLES OF **»"ne LAW. By Lawrence Duckworth. Third Edition, 

Revised and Enlarged. In detnv 8vo. doth eilt, 400 op. . . . Net 
PARTNERSHIP LAW AND ACCOUI^S By R. W. Holland, O.B.E., M.A., M.Sc., 

L L.D. In demy 8vo, 159 PP Net 

OUTUNES OF COMPAMT LAW. By F. D. Head, B.A. (Ozon.). in demy 8vo. 

doth, xoo pp. . . . Net 
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aUIDE TO OOMPAXT LAW. By R. W. Holland, O.B.B., M.A., M.Sc., LL.D. In 

crown 8vo, cloth gilt, 203 pp Net 8/6 

BZAHnrATION NOTES ON OOMPANT LAW. By R. W. Holland, O.B.E., M.A.. 

M.Sc.,LL.D. aoth,size6ix 3li 74PP Nek 8/6 

OOMPANIBS AND OOMPANT LAW. Together with the Companies (Consolidation) 
Act, 1908, and the Act of 19x3. By A. C. Connbll, LL.B. (Lond.). Second 
Edition, Revised. In demy 8vo, doth gilt, 348 pp Net 6/- 

OOMPANT CASE LAW. A digest of leading decisions. By F. D. Head, B. A. (Ozon.). 

In demy 8vo, cloth gOt, 3x4 pp. Net 7/6 

THE STUDENT'S QXUDE TO BAILWAT LAW. By Arthur E. Chapman, M.A., 

LL.D. (Camb.). In crown 8vo, cloth gilt, 200 pp. Net 2/6 

BAILWAT (REBATES) CASE LAW. By Geo. B. Lissbndsn. In demy 8vo, 

cloth gilt, 450 pp. Net 1IV6 

THE LAW BEL ATWO T O SECRET COMMISSIONS AND BRIBES (CHRISTMAS 
BOXES, ORATUITIES, UPS, etc). ' By Albert Crew, Barrister-at-Law, With 
American Notes by Morten Q. Macdonald, LL.B. In demy 8vo, doth gilt, 
198pp Net 16/6 

INHABITED HOUSE DUTT. By W. E. Snellino. In demy 8vo, cloth gilt, 357 Pp. 

Net U/6 

THE LAW OF CARRIAGE. By J. B. R. Stephens, B.A., of the MidMs Temple, 

Barrister-ai-Law. In demy 8vo, cloth gilt, 340 pp Net lU" 

THE LAW RELATINO TO THE CARRIAGE BT LAND OF PASSENGEStS. 
ANIMALS, AND GOODS. By S. W. Clarke, of theUiddU Temple, Barrister- 
et'Lam, In demy 8vo, cloth gilt, 350 pp Net 7/6 

THE STUDENT'S GUIDE TO BANKBUPTCT LAW AND WINDING UP OF 
COMPANIES. By F. Porter ^Fausset, B.A., LL.B., Barrister-at-Law. In 
crown 8vo, doth gilt, X96 pp Net 6/6 

BANKRUPTCT, DEEDS OF ARRANGEMENT AND BILLS OF SALE. Bv W. 
Valentine Ball, M.A., and G. Mxlls, B.A., Barristers'Ot- Law. Third £<ution, 
Revised and Enlarged. In demy 8vo, doth gilt, 364 pp. . . . Net 1^- 

GUIDE TO THE LAW OF LKSENSING. The Handbooic for all Licence Holders. 

By J. Wells Thatcher. In demy 8vo, cloth gilt, X96 pp. . . . Net 8/- 

LAW OF REPAIRS AND DILAPIDATIONS. A Handbook for Students and Prac- 
titioners. By T. Cato Worsfold, M.A., LL.D. In crown 8vo, doth gilt. 
X04PP. Net ^ 

HANDBOOK OF LOCAL GOVBRNMEBT LAW. By J. Wells Thatcher. In 

large crown 8vo, doth gilt, 250 pp. Net S/6 

THE LAW R ELATI NG TO THE CHIU) : ITS PROTECTION, EDUCATION, AND 
EMPLOTMENT. By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. In demy 
8vo, doth gilt, 166 pp. Net 6/- 



FOREIGN LANQUAQES 

FRENCH 

FRENCH COURSE. Part L In crown 8vo, 120 pp., limp doth . Net l/S 

PROGRESSIVE FRENCH GRAMMAR, By Dr. F. A. Hedgcock, M.A. . Net 6/6 

(Also in 2 vols. : Part I, 8/6 net ; Part H, 2/6 net) 

Key . . . . ' Net 6/6 

EAST F Ri^ On CONV ERSATIO NAL SEH TEHOES . In crown 8vo, 32 pp. . Net 6d. 
ADVANCED FRENCH CONVERSATIONAL EXERCISES. In crown 8vo, 32 pp. Net 6d. 
fOURISTS* VADE MECUM OF FRENCH COLLOQUIAL CONVERSATION. Handy 

size for the pocket, cloth Net 1/6 

FRENCH VOCABULARIES AND IDIOMATIC PHRASES. By E. J. Kealby, B.A. 

In ^own 8vo, X5X pp. . , Net 8/- 

GRADUATED lASSQNS IN COMMERCIAL FRENCH. By F. Marsden. In crown 

8vo, cloth, ISO pp Net 2/- 

FRENCT-ENGUSH AND ENGLISH-FRENCH COMMERCIAL DICHONART. By 

F. W. Smith. In crown 8vo, doth, 576 pp Net 7/6 

COMMERCIAL FRENCH GRAMMAR. By F. W. M. Draper, M.A., B. 6s L. In 

cro wn 8vo. c loth (filt, 166 dp^ . . . . .... Net 8/6 

RAPID METHOD OF SIMPLIFIED FRENCH CONVERSATION. By V. F. 

HiBBERD. In crown 8vo, doth, 192 pp ^0! |^0 
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COIADVAXSD fBBVCH-BroiilSB OOHMEROIAL OOBBBaPQIDERai. By 

Maurice Denive. Incrown 8vo, x6opp Het 8/- 

FBEHOH BUSIHB8S L BnCBBS. First Series. In crown 4to, ^a pp. . . Nflt 9d. 
FBEHOH BUSINESS LETIEB8. By A. H. Bernaarot. Second Series. In 

crown 8vo, 48 pp. Net 9d. 

OOmf BmTIA L CX>BRESPQNDENGB IN FBENOH. In crown 8vo, cloth, 240 pp. Net S/6 
MEBOANTILE 0OBB E8PONDENCE. English-French. In crown 8vo, cloth 250 pp. Net S/6 
MODELS AND EZEBOISES IN OOMMEBOIAL FBENCH. By E. T. Griffiths, M.A. 

In crown 8vo, cloth, 180 pp. Net 8/6 

FRENCH COMHEBOUL PHRASES AND ABBREVIATIONS WITH TRANSLATION. 

In crown 8vo, 32 p p. . . . . . gj. 

IBENOH BUSINESS OONVEUSATIONS AND INTERVIEWS. In crown 8vo, 80 pp., 

limp cloth Net 8^- 

BBADINGS IN OOMMEROIAL FRENCH. With Notes and IVansUtions in English. 

In crown SvOjCloth, 90 pp. Net 1/- 

FBENCH COMMERCIAL READER. In crown 8vo. cloth, 208 pp. . Net 8/6 

ENGLISH-FRENCH AND ERENCH-ENGOiISH DICTIONARY OF BUSINESS WORDS 

AND TEMIS. Size 2 in. by 6 in., c loth, round ed comers, 540 pp . . Net 4/6 

FRENCH FOUNDATION BOOK OF VEBBS, AOCIDENGE. AND SYNTAX. By F. A. 

Hedgcock, M.A. In crown 8vo, 90 pp. Net V— 

VEST POCKET LIST OF ENDINGS OF FRENCH REGULAR AND AUXILIARY 

VERBS. With Notes on the Participles and the Infinitive. Size 2I in. by z| in. 

48PP . Net aa. 

GERMAN 

G ERMAN COURSE. Part L Sd. net. Cloth Net 1/- 

A NEW GERMAN GRAMMAR. By John Keeoan, M.A. In crown 8vb, cloth, 

295 PP* Net 6/6 

PRACrnCAL GERMAN GRAMMAR. In crown 8vo, 102 pp cloth 2/6 

EASY LESSONS IN GERMAN. By J. Bithell, M.A. In crown 8vo, cloth. 

116 pp. . . . , ;_ Net 8/- 

EASY GERM AN COW V ERSATlO N ^hi sw TiSHCES . In crown 8vo. 32 pp. . Net Sd. 
ADVANCED GERMAN OuwyjsuS AT10NAL EXERCISES. In cr own 8v o, 3a pp. Net 6d* 
TOURISTS' VADE MECUM OF GERMAN C(»iLOQUIAL CONVERSATION. In 

crown 8vo, cloth Net 1/6 

BXAMINA130N NOTES ON GERMAN. By A. Hakgreaves, M.A., PhJ>. Cloth. 

6i in by 3i in., 56pp. . . . . . . . . . Net ]/- 

GERMAN EXAMINATION PAPERS WUH MODEL ANSWERS. In crown 8vo. 

^.8 pp. ............ Net 6d» 

COUinftCIAL GERMAN GRAIOIAR. By J. BrraELL, M.A. In crown 8vo, cloth 

gilt, t8a j>p. . . Net 3/6 

GERMAN Business interviews, Nm. l and S. Each in crown 8vo, limp cloth. 

No. 1, 100 pp. ; No. 2, 74 PP« _: Net 1/6 

EUSMENTARY GwRMAW CORRESPONDENCE. By Lewis Marsh, M.A. In 

crown 8vo, doth, 1 43 pp. . . Net 8/6 

COMM ERCIA L CORRESPONDENCE IN GERMAN. In crown 8vo, cloth, 240 pp. Net 8/6 
MERCANTIIA CORRESPONDENCE. English-German. In crown 8vo, doth, 

250 pp. . . Net 8/6 

GERMAN BU SDIES S L EWBRS . First Series. In crown 8vo, 48 pp. . .Net Sd. 
^i^iffAW BUSINESS LETTERS. By G. Albsrs. Second Soies. In crown 8vo. 

48_pp Net 68. 

CnADTfATED GERMAN-ENCBJSH COMMERCIAL CORRESPONDENCE. In crown 

8vo, cloth Net 8/6 

QERMAk COMMERCIAL PHRASES. In crown 8vo, 32 PP. • . Net 81 

GERMAN COMMERCIAL READER. In crown 8vo, doth. 208 pp. . Net 8/- 

READINGS IN COMMERCIAL CQERMAN. With Notes and Translations in English. 

In crown 8vo, cloth, 90 pp. Net V" 

ENGLISH-GERMAN AND GERMAN-ENGLISH DICTUM ARY OF BUSINESS WORDS 

AND TERMS. Size 3 in. by 6 in., rounded comers, doth, 440 pp. . . Net 8/- 

SPANISH 

EASY SPANISH CONVE RSATI ONAL SEN TENCE S. In crown 8vo, 32 pp. .Net 6fr 

ADVANCED SPANISH CONVERSATIONAL EXERCISES. In crown 8 vo, 32 pp. Net 6fr 
TOURISTS' VADE MECUM OF SPANISH COLLOQUIAL CONVERSATION. 

Cloth Net 1/6 

EXAMINATION NOTES ON SPANI8EL By Alprbd Calvert. Cloth, G^in. by 

3i in., 56 pp Net ]/- 

OOMMEROIAL SPANISH GRAMMAR. By C. A. Tolbdano. In crown 8vo, doth 

gUt, 250 pp. ..• • 5*{ !<• 

Key . Net w- 
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IPAMISH VERBS* Besnltt and Imgidar. By G. R. Macdohald. In crown 8vo, 

cloth, i8o pp Net 

OOMMEBdAL OOBBESPOHPEWOE IH SPAHI8H. In crown 8vo, cloth, 340 pp. Mtt S/6 



cloth, 180 pp Net 8/8 

..MMEBOIAL OOBBBSPONDENGB Of SPAHI8H. In crown 8vo, cloth, 340 pp. Mtt 
MAMUAL OF SPANISH COMMEBOIAL OOBBESPOHDBHOB. By G. R. 



Macdonald. In crown 8vo, cloth gilt, 328 pp Net 4/8 

UBSSONS n SPANISH OOMMEBOIAL OOBBESPOHDEffOB. By the same Author. 

In crown 8vo. cloth, 107 pD Net fll,'- 

SPANISH COMlDutOIAL BSADEB. By G. R. Macdonald. In crown 8vo, cloth, 

BEAIUN^I' IN dOMlBBOIAL SBASWi With Notes'and Translations in English. 

In crown 8vo, clot h, 90 pp. Net 1/8 

SPANISH B PSINB SS LLTrEB S. First Series. In crown 8vo, 32 PP* • • Net 88. 
SPANISH BUSINBSSLBITEBS. By E. McConnbll. Second Series. In crown 8vo. 

48 pp. . . Net 88. 

SPANISH OOIIMEBCIAL PHRASES. With Abbreviations and Translation. In 

crown 8v o, 32 pp. . . . . . . . . . Net 88. 

SPANISH BUSINB8S CONVERSATIONS AND INTERVIEWS. With Correspondence, 

Invoices, etc. In crown 8vo. 1x4. pp, limp cloth .... Net 2/- 

8PANISH-ENGLISH AND ENGUSH-SPANISH OOUMEROIAL DIOTIONART. By 

G. R. Macdonald. In crown 8vo, cloth gilt, 833 pp Net 16/- 

OOMMERCIAL AND TBCHNIOAL TERMS IN ENQUSH AND SPANISH. By R. D. 

MoNTKVSRDB, B.A. In crown 8vo Net 8/8 

SPANISH IDIOMS, with thair BngUih EgoiTalenti. By the same Author. In crown 

8vo Net 8/- 

ITALIAN 

TOURISTS* VADE MEOUM OF ITALIAN COLLOQUIAL CONVERSATION. 

Cloth Net 1/8 

COMMERCIAL ITALIAN GRAMMAR. By Luigi Ricci. In crown 8vo, doth gilt, 

154 PP Net 8/8 

MERCANTILE CORRESPONDENCE. EngUsh-Italian. In crown 8vo, cloth, 

DAlISiI^^BUSINESS* — ' — " "*^ -; • • , V •- •- • ¥.•* ^r 



By A. Valgimicu. In crown 8vo, 48 pp. . Net 88. 

BARBTTI*S mcnONART OF THE ITALIAN AND ENGLISH LANGUAGES. By 

J. Davenport and G. Comelati. Two volumes. In demy 8vo, cloth gilt, about 
1,500 pp Net 25/- 

mSCELLANEOUS 

PRACTICAL PORTUGUESE GRAMMAR, By C. A. and A. Tolbdano. In crown 

8 v o, clo th, 330 pp Net 8/- 

MERCANnUB CORRESPONDENCE. EngUih-Portiigaeee. In crown 8vo, cloth, 

3S0PP. Net 8/8 

USSS&S IN PORTUGUESE COMMERCIAL CORRESPONDENCE. By G. R. 

Macdonald. In crown 8vo, doth, zo8 pp. Net 2/- 

A NEW monONART OF THE PORTUGUESE AND ENGLISH LANGUAGES Based 
on a manuscript of Julius Comet, by H. Michablis. In two parts, demy 8vo, 

doth gilt, 1,478 pp. EMh» Net 16/- 

Abiidged Edition, 783 pp. (two parts in one volume) .Net 85/- 

DICnONART OF COMMERCIAL CORRESPONDENCE IN ENGLISH, FRENCH, 
GERMAN. SPANISH, ITALIAN, PORTUGUESE, AND RUSSIAN. Third 
R evised Edition. In d emy 8yo, doth, 718 pp. Net 18/8 

THE FOREIGN CORRESPONDENT. By Emil Davibs. In crown 8vo, doth, 

COMMratOIAL TERMS IN FIVE LANGUAGES. Being about 1,900 termsand phrases 
used in commerce, with. their equivalents in French, German, Spanisn, and 



Italian. Size 3 in. by 4} in., doth, xx8 pp Net 8/- 

fiRNATIONAL TECHNICAL DICIIONART IN ENGLISH, ITALIAN, FRENCEL 
AND GERMAN. By E. Wbbbbr. In foolscap i6mo., 931 pp., doth . Net 14/- 



PITMAN'S SHORTHAND 

All books are in foolscap 8vo size unless otherwise stated. 

INSTRUCTION BOOKS 

CenUmuy EiUions, 

PITMAN 'S SHORTHAND TEACHER. An elementary work suited for self-histructk>a 

or dass teaching im 

KEY TO** PITMAN'S SHORTHAND TEACHER" £ 

*^ Digitized by Google 



PUMAir'S SHORTHAND PRIMKHfL In fhree Bocks : Elementary, Intermediate, 

and Advanced Each, 9i. Ksn, etoli 8d. 

PiniAX'S SHOETHAND BEADDIO LESSONS. Nos. x, 2 and 3 . .Baoh Sd. 

KEYS TO «* PITMAN'S SHOBTHAND BEADING LESSONS.*' Nos. i and 3 Each Sd. 

No. 3 . . . 4d. 

PITMAN'S SHOBTHAND COPY BOOKS. Nos. z, 2, 3, and 4. An entirely new 

series covering the theory of the syste m. Foolscap 4to (8| in. by 6| in.) . Badi Qd. 

PITMAN'S SHOBTHAND DBILL EZEBCISES. Oblong igd. 

OOMPEND OF PITMAN'S SHOBTHAND. . . ^ 8d. 

PITMAN 'S SHOBTHAND INSTBUCTOB. Complete Instruction in the System. Qoth $/- 

^^ Key, 8/- ; cloth 8/6 

THE GENTENABT OHANOES IN PUMAN'S SHOBTHAND. In crown 8vo . .Id. 
8UMMABIES FBOM *« PITMAN'S SHOBTHAND DI8TBU0T0B." Size, 2|in. 

^by 4 in. JJ, 

PUMAN'S SHOBTHAND MANUAL. Contains instruction in the Intermediate St vie, 

w ith 100 Exercises. 2/6 Qoth 8/- Kaj 9J. 

PUM AN'S SHOBTEUND QBADU S. W riting Exercises in ordinary print for Manual 8d. 
PITMAN'S SHOBTHAND BEPOBTEB. Containing instruction in the Advanced 

Style: w ith 52 E xercises. 8/6. Qoth 8/~ Kfly 9d. 

BBPOBTINO EXEBdSES. Exercises on all the rules and contracted words. In 

o rdinary print, counted fco" dictation 6d. ; Kflj 1/- 

PITMAN'S SHOBTHAND CATECHISM. In crown 8vo 8/- 

PITMAN'S SHOBTHAND WBinNQ EXEBdSES AND EXAIONATION TESTS. In 

crown 8vo, paper boards. 8/6 . . • . ^ . . . . Kof 8/6 
EZAMDIATION NOTES ON PITMAN'S SHOBTHAND. By H. W. B. Wilson. Sin. 

I>y3l in., cloth 8/- 

GBADEI) SHOBTHAND BEADINGS. 

BkoMntary, wiHi Key. Advanoed with Key. In crown Svo, oblong . . Each Sd. 

fntomediat^with Kflj. First and Second Series Badi Sd. 

GRADUATED TESTS IN PITMAN'S SHOBTHAND. Illustrating all the rules in the 

Intermediate Style. In note-book form, post Svo (6| in. by 4i in.), with ruled 

PBoSS bSSIVE STUDIES IN POMAN'S SHOBTHAND. '. '. .* 1/- 

TALKS WITH SHOBTHAND STUDENTS. By Jambs Hynss . . . . ^- 

CH ATS ABOU T PITMAN'S SHOBTHAND. By Georgb Bletcher . . . a^- 

LECTUBETTES ON PITMAN'S SHOBTHAND. By J. Hynes .... 1/6 
PITMAN'S SHOBTHAND BAPID COUBSE. A Series of Twenty Simple Lessons 

covering the whole of the system and specially adapted for business purposes. In 

crown Svo. Qoth 8/- ... Kay 8l'6 With Additional Ezeiciiei 6/- 

PITMAN'S SHOBTHAND BAP ID COUBSE, ADDITIONAL EZEBCISES ON . lOd. 

BEAD Dfg EXEBCISES ON THE BAPID COUBSE (In Shorthand), crown Svo, 63 pp. 1/- 
PUMAN'S SHOBTHAND OOMMEBCIAL COUBSE. SpeciaUy adapted tcr com- 

m ercial studen ts. Qoth 6/- . . • Kay, 8/6 ; Additional Exax:ises 1/- 

PntMAN'S EZEBCISES IN BUSINESS SH0B1BAND. By A. Benjamin, I.P.S. 

OIoos.), F.C.Sp.T. fl/- 

eBAMMALOGUES AND CONTRACTIONS 

OBAMMALOOUES AND CONTBACTIONS. For use in classes . . . . 8d. 
VEST POCKET LIST OF OBAMMALOGUBS AND CONTBACTIONS OF PITMAN'S 

SHOBTHAND. 2} in. by i\ in., limp cloth 8d. 

EZEBCISES ON THE OBAlOiALOGUES AND CONTBACTIONS OF PITMAN'tt 

SHOBTHAND. By J. F. C. Grow. In Shorthand, with Key. In crown Svo, 

lim p cloth ............ Sd. 

BOW TO PBACnSB AND MFMOBf ZR THE CAAMMALOeUBS OF PITMAN'S 

SHOBTHAND. Compiled by D. J. George. Size 7i in. by 5 in. . . . Qd 

SHOBTHAND DICTIONARIES 

PITMAN 'S ENGLISH AND SHOBTHAND DICnONABT. In crown Svo, cloth, 820 pp. 10/- 
PITMAN'S SHOBTHAND DICnONABT. Crown Svo (7i in. by si in.), 378 pp. Qoth 7/6 
PITMAN'S POCKET SHOBTHAND DICTION ABT. Royal 32mo (si in. by 4 k.). Qoth 8/6 
PITMAN'S BEPOBTEB 'S ASSISTANT. In crown Svo. cloth ....£- 

SHORTHAND PHRASE BOOKS, ETC. 

PHONOGBAPmC PHBASE BOOK. 1/6; Qoth y- 

SHOBTHAND WBITEBS' PHBASE BOOKS AND fiUIDBS. Each in foolscap Svo. 

Net 8^6 
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Eleetiiotl andBngineeriiig, Railway, Eitate AcenUL tton Prinftiiig and Pabfishinc 
Insotaiioe, Banking. Stockbrokiiig and FmanciaL Gommefeial, Lecal. Wnnlnipal, 
Boildtn and Ocmtraotoo, Sidvmg, bon and Steel liradei, OifU Engineanng, 
N aval and IBliftary, Che mieal and Drag, Proyision Tnd/b^ Dtapery. 
MEDICAL REPOBTDIG Dl FUMAN^S SHORTHAND. By H. Dickinson. With 
ao Introductioa and lists Of Pbraseograms, Outlines, and Abbreviations. In 

crown 8vo, cloth Net 4/- 

BHORIHAND CLERK'S GTHDE. ByViNCBNT£.CoLUNGB,A.CI.S. In crown 8vo, 

doth Net 2/6 

DICTATION AND SPEED PRACTICE BOOKS 

8PECIAUSED CORRESPONDENCE BOOKS, a) Tba Chemioal Itade. (2) The 

P aper Trade. (8) The Boildinc Trade. In ordinary print . Each 6d. 

STUDENT'S PRACTICE BOOK. In cr. 8vo, 241 pp. £/- 

GRADUATED DICTATION BO OKS. ( New S3ries) I and II. - . Eaeh 6d. 

GRADUATED COMMERCIAL LETTERS FOR DICTATION. 8iin.by6in. . Sd. 

REPORM NQ PR ACTICE. In crown 8vo, doth 8/6 

PROGRESSIVE DICTATOR. Third Editio n. In crown 8vo, cloth ... ^6 

SH ORTHA ND CANDIDATE'S DIC TATION EXER CISES. In crown 8vo, paper . 2/- 
OOMME RCIAL DICTATION AND txwsw bITIN G . ....!/- 

SPEE D TE STS AND GU IDE TO RAPID WRITING IN SHORTHAND. In crown 8vo S/6 
nVE MINUTE SPEED TESTS. With Introduction on Acquisition of Speed by 

P. P. Jackson. In crown 8vo, . . 2/6 

CUMULATIVE SPELLER AND SHORTHAND VOCABULARY. By Charlbs £. Sia-m. 

In c rown 8vo, paper boards 2/- 

POOKE T DICTATION BOOKfiLNos. L 2, 8 , and 4. 2|in. by siin- • • Eaoh 2d. 

SPEED TRAINING IN PIT MAN'S SHOR THAND. By T. F. Marrinbr 6d. 
'ACQUISITION OF SPEED IN SHORTHAND. By B. A. Copb. In ordinary print. 

In c rown 8vo . . 9d. 

BROWN'S SHORT-CUTS IN SHORTHAND. By Georob Browm, F.I.P.S. In 

crown 8 vo. . . 1/- 

THE STENOGRAPHIC EXPERT, By W. B. Bottomb and W. F. Smart. In demy 

8vo, doth . . , . . Net 7/6 

SHORTHAND COMMERCIAL LBTnERxWRITER. Advanced Style . 1/8; Key 1/- 
OFFIOE WORK IN SHORTHAND. Specimens of Legal and other Professional 

Work commonly dictated to Shorthand clerks, in the Advanced Style 1/6 ; Key lOd. 

COIOQRGIAL CORRESPONDENCE IN SHORTHAND. In crown 8vo, doth ^6 

BUSINESS CORRESPONDENCE IN SHORTHAND. In the Advanced Style. 1/6; Key 1/- 

TRADE CORRESPONDENCE IN SHORTHAND. In the Advanced Style. 1/8 ; Kflj ]/- 
MISCELLANEOUS CORRBSPONDENGE IN PITMAN'S SHORTHAND. First, 

Second, Third, and Foiirth Series. Advanced Style, with Keys in ordinary print. 

Each in crown 8vo, oblong l/Q 

SHORTHAND BEADING BOOKS 

In tbe Etementety Stria. 

AESOP^ FABUB8 fid. 

BAST READINGS. With Key gd. 

LEARNER'S SHORTHAND READER. Ulustrated. 8d. 

STIRRING TALES 8d. 

SHORT STORIES . 9d. 

PERILS OF THE BUSH AND OTHER STORIES 9d. 

In the Inteimedlato SMe. 

PITMAN'S PHONOGRAPHIC READER, Na L With Key 8d. 

GULLIVER*S VOYAGE TO UL UPUT. By Jonathan Swift. With Key. Qoth 2/- 

SUBM ABINB Z7 AN D OTHE R STORIES. Illustrated 1/6 

THE VICAR OF W AKEFIELD. By Oliver Goldsbqth. Illustrated. 2/6 ; Qoth 8/- 

TALES AND S KETCHE S. By Washington Irving. With Key. JV-, Cloth 2/6 

TALE S OF ADVENTU RE. By va rious A uthors 1/$ 

THE RUNAW AY AI RSH ff AN D OTHER STORIES. 1/6 

THE SILVER SHIP OF MEXICO. An abridgment of J. H. Ingraham's Story 

Qoth 2/6 

SELECT READINGS ........ No. 1. 6d. No. H Sd. 

THE BOOK OF PSALMS. Bible Authorised Version. Qoth g^t, red edges . . 8/6 
COMMERCIAL READERS IN SHORTHAND. (I) Conunerelal Institotions, Sd. 0b 
Commoditiee. (8) Leaden of Commeioe. (4) Gateway! of Britidi Commeree. 

Eaoh Sd. 
In fbe Advaaeed SMa. 

PHONOGRAPHIC READER H. With Key Sd 

A CHRISTMAS C AROL . By Charlbs Dickbns. . . , .1/8; Qoth 1/9 

TALES FROM DICKENS Qoth 8/- 

^^ Digitized by Google 



THE SreW ( MP ro UR. By S» A. Cow aw Doylb .... doth 2f- 

THE BETDBM O P 8HEBLO0K H OLMB S. Vdl. 1, 11 and III Bach, cloth 2/8 

ABOUND THE WOBU) IN EIGBTT DATS. By Jules Yerkb .... 2/6 

BEXF-CULTUBB. By J. S. BLACfas^ 1/6; Goth 2/- 

gELBOHOVS FBOM AMEB ICAH AUTH0B8. With Key 1/6 

THE LEG END OF SLEEFT HOUiOW. By Washington Irvxnc. With Key Oil. 

RIP VAN WINKL E. B y Was hingt on Irvino. With Key . . . . 8d. 
A COURSE IN BUSINESS TRAININO. By G. K. Bucknall, A.CI.S. (Shorthand 

Edition), a88 pp S/6 

SHORTHAND TEACHERS' BOOKS 

PUKAR'S SHORTHAND TEACHER'S HAITDBOOK. In crown 8vo, cloth . . 2/6 
NOTES Of LESSONS ON PITMAN ^3 SHOETHAND. Size 8 in. byjMn., cloth . m 
FBEFARATIOH FOE A SHORTHAND TEACHER'S EZAMINAllOH. Size Sin. 

bv ti Jti, cIoLh 1/6 

A COMifENTAEY ON PXTHANrS SHOBTHAKD. By J. W. Taylor. In foolscap 

Svivrk.ll I giU, A 4^ PP- 6/- 

THE HETHODS OP T£ACHIHQ SHOBTHAKD. By E. J. McNamara, M.A. In 

CTJwn *\'o, ckiLh Net 8/6 

CHARl OF THE PBONOQRAPmC ALFHABlTr. 2a in. by 35 in. . . . 2d. 

CHARTS ON PITMAN'S SHOKTHAND. Tw-^nty large Oiartt (23 in. by_35 in.) 

The Set 7/6 

DEBIVATIVE AND COMPOUND WOBDS IN PmiAN'SSHOBTHAND ByH.W.B. 

Wilson. In foolscap 8vo 2/- 

HI8T0BT OF SHORTHAND. By Sir Isaac Pitman. Fourth Edition, Revised. 

In crown 8vo, cloth Net 6/- 

TYPEWRITING 

THE JUNIOR TT PIST. By Ann ib E. Davis. Demy 8vo, cloth . . Net 2l6 

NEW COURSE I N Tiraw RITlNg. By Mrs. Smith Clough. Large post 4to 1^- 

FITHAN'S TYPEWRITER MANUAL. Can be used with any machine. Sixth 

E dition . Large post 4to, doth (^6 

PITMAN'S TYPEWRITING EXAMPLES for any machine— 

On cards, 48 examples, foolscap folio |/« 

In oblong note-book, for standing by the side of the machine .... ^6 

In note-b ook form, in cover s . . £/- 

PITMAN'S EXERCISES AND TESTS IN TTFEWRITINO. Foolscap folio. Quarter 

cloth. Third Edition, revised 4/- 

BOW TO TEACH TXPEWRITING. By Kate Pickard, B.A. (Load.). Crown 4to. 

doth .... . Net V- 

PRAOnCAL COURSE IN TOUCH TYPEWRITING. By C. E. Smith. English 

Edition, revised a nd enlarged. Size, 8^ in. by 11 in. . . . .2/6 

FRACn O/ML, TOUCH TYPEW RITING CHART. Size, 30 in. by 40 in. . Net ^6 
REMmOTON TYPEWRITER MANUAL. For Nos. 5 and 7, 10 and iz. With Exer- 

cises and illustr ations. Ninth Edition. Large post 4to . . . Net 2/- 
THE UNDERWOOD TYPEWRITER MANUAL. By A. J. Sylvester. Large post 

4to . . Net 2/6 

BAR-LOCK TYPEWRIIER MANUAL (Gionp System of Touch Typewiitiiig). By 

H. Et herido b. Large p ost 4to . Net 8/- 

ROYAL SOCIETY OF ARTS TYPEWRITING TESTS. By A. E. Morton. Elem., 

Inter., and Advanced . Each in foolscap folio . . . . . Net 4f- 

MODERN TYPEWRITING AND MANUAL OF OFFICE PROCEDURE. By A. E. 

Morton. 6^ in. by 9I in ., doth 6/6 

A TYPEWRITING CA TECHISM. By Mrs. Smith Clough. In large post 4to Net 4/- 
mOnONARY OF TTtEWBHTSSQ, By H. Etheridge. In demy 8vo, doth, fully 

illustrated . Net 6/- 

HIGH SPEED IN TYPEWRITING. By A. M. Kennedy and F. Jarrett. In demy 

4to, 72 pp. . . ' . 2/6 

MECHANICAL DEVICES OF THE TYPEWRITER. By R. T. Nicholson, M.A. 

Large post 4to Net 6/- 

PERIODICALS 

PITMAN 'S JOURNAL. Subscription, which may begin at any time, 17/4 per annum, 

post free. (Estab. 1842). 24 pp. . . • . Weekly Sd., by post 41 

PITMAN'S SHORTHAND WEEXLY. (Estab. 189a.) . Weekly 81. by post SH 

BUSINESS OBGANISATION AND MANAGEMENT. Monthly. 1/6 net, by post 

1/9. Annual Subscription Net U/- 

f'Uman's CompleU Commercial tmi Skorihand CtUahgun cotUaming full pankuktrs 0/ 
ihes$ and other important works wtil be sent post free on application. 
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OMEGA 

MOTOR CYCLES 

''A machine for eVerp rider'' 



THE Motor Cycle with 
*'the carmine panelled 
tank '' has a firm grip on 
public respect. Quality, de- 
sign, efficiency and value are 
day by day increasing the 
popularity of the famous 
Omega Motor Cycle — a com- 
parison with other makes 
reveals the "reason why." 

' Let us send you the latest Omega litera- 
ture and name of nearest agent where you 
may inspect the latest Omega Models. 

The2Jh.p. Omegette-Villiers— £50. 
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RETURN TO the circulation desk of any 
University of California Library 
or to the 
NORTHERN REGIONAL LIBRARY FACILITY 
BIdg. 400, Richmond Field Station 
University of California 
Richmond CA 94804-4698 

"^ ALL BOOKS MAY BE RECALLED AFER 7 DAYS 

R< • 2-month loans may be renewed by calling 

^ (510)642-6753 

• 1-year loans may be recharged by bringing 
— books to NRLF 

• Renewals and recharges may be made 4 
'TJ\ days prior to due date. 

"^ DUE AS STAMPED BELOW 

MAR 2 2 19S9 
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U.C. BERKELEY LIBRARIES ^B 15707. 



O: 



- O 



CDDMObBtSL 



SINGER 

CYCLES 











f: 


OR Forty-s 


.ev 


Singer 


Cvr! 




WOT 


1- 






i 


n 
t 






h 


21 






thi. 


jjrf 







rv.H... 



^ 



associated tL^ith tht. namt^ pf A-»»*^t, ^,w^ we eon con- 
fidenUy assert ^at we offer lh& high&m po^eibh valtte 
to the ci/clinff public. 



WRITS FOR saw UST TO^AV 

SINGER & Co. Ltd. ' *"'';;j±r" 
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